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3UHIDFH

7KH (8675$7$ SURMHFW ³$GDSWLYH ,QWHJUDWLRQ RI 5HVHDUFK DQG 3ROLF\ IRU
6XVWDLQDEOH 'HYHORSPHQW ± 3URVSHFW IRU WKH (XURSHDQ 5HVHDUFK $UHD´ LV FR
RUGLQDWHG E\ WKH 6XVWDLQDEOH (XURSH 5HVHDUFK ,QVWLWXWH $XVWULD DQG LQYROYHV ILYH
RWKHU SURMHFW SDUWQHUV  WKH 8QLYHUVLW\ RI 'XUKDP 8. WKH :XSSHUWDO ,QVWLWXWH IRU
&OLPDWH (QHUJ\ DQG (QYLURQPHQW *HUPDQ\ &(,)$ $PELHQWH 3RUWXJDO WKH
,QVWLWXWH RI 3URVSHFWLYH DQG 7HFKQRORJLFDO 6WXGLHV (&-5&,376 6SDLQ DQG WKH
,QVWLWXWH IRU WKH 3URWHFWLRQ DQG 6HFXULW\ RI WKH &LWL]HQ (&-&5,36& ,WDO\ 7KH
ZRUN RI WKH SURMHFW LV VWUHQJWKHQHG E\ WKH IRUPDO LQYROYHPHQW RI UHVHDUFK SROLF\
PDNHUV DQG DGPLQLVWUDWRUV IURP VHYHUDO 0HPEHU 6WDWHV RI WKH (XURSHDQ 8QLRQ DQG D
VRXQGLQJERDUGRIDFWRUVDQGVWDNHKROGHUV

7KLV 0LOHVWRQH 2QH 5HSRUW LV WKH ILUVW RI WKUHH VWDWXV UHSRUWV VXPPDUL]LQJ WKH LQWHULP
ILQGLQJV RI WKH ILUVW WKUHHZRUN SDFNDJHV VLQFH WKH VWDUW RI WKH SURMHFW LQ -DQXDU\ 
7R VWUHQJWKHQ WKLVSURMHFWZHDVN WKH UHDGHURI WKLV UHSRUW WR JLYHXV IHHGEDFNRQRXU
ZRUNE\ ILOOLQJ RXW WKH TXHVWLRQQDLUH  $SSHQGL[ ,, DW WKH HQGRI WKLV UHSRUW DQG WR
NLQGO\ UHWXUQ LW WR XV 7KLV IHHGEDFN ZLOO EH WDNHQ LQWR FRQVLGHUDWLRQ LQ RXU IXWXUH
ZRUN

:KDWLVWKHDLPRIWKHSURMHFW"
7KLV SURMHFW FRQGXFWHG IRU WKH 675$7$ 6WUDWHJLF $QDO\VLV RI 6SHFLILF 3ROLWLFDO
,VVXHV 3URJUDPPH RI WKH (XURSHDQ &RPPLVVLRQ PHHWV WKH FKDOOHQJH WKDW
VXVWDLQDEOH GHYHORSPHQW SUHVHQWV IRU UHVHDUFK SROLF\ DQG IRU WKH VFLHQWLILF
FRPPXQLW\ 7KH PDLQ REMHFWLYH RI $,536' LV WR DGGUHVV WKH XUJHQW QHHG WR VWLPXODWH
LQQRYDWLRQ LQ 5HVHDUFK 7HFKQRORJLFDO GHYHORSPHQW DQG 'HPRQVWUDWLRQ 57'
SURFHVVHV LQ RUGHU WR HQKDQFH WKH SURVSHFWV RI 57' FRQWULEXWLQJ SRVLWLYHO\ WR
SURFHVVHV DQG VWUDWHJLHV OHDGLQJ WR UDGLFDO LPSURYHPHQWV LQ WKH VXVWDLQDELOLW\ RI
SURGXFWLRQFRQVXPSWLRQV\VWHPV

:K\LVWKLVLPSRUWDQW"
:LWK WKH DGRSWLRQ RI VXVWDLQDEOH GHYHORSPHQW DV D SROLF\ JRDO RI WKH (XURSHDQ 8QLRQ DQG
LWV 0HPEHU 6WDWHV WKH TXHVWLRQ RI KRZ UHVHDUFK SROLF\ PLJKW EH XVHG WR SURPRWH DQG
VXSSRUW VXVWDLQDEOH GHYHORSPHQW KDV JURZQ LQ LPSRUWDQFH 7KHUH LV LQWULQVLF SRWHQWLDO IRU
UHVHDUFK SROLF\ DQG SUDFWLFH WR FRQWULEXWH WR WKH SURFHVV DQG JRDOV RI VXVWDLQDEOH
GHYHORSPHQW +RZHYHU TXHVWLRQV UHPDLQ RYHU KRZ EHVW WR GHVLJQ DQG DGPLQLVWHU 57'
SURJUDPPHVLQVXSSRUWRIVXVWDLQDEOHGHYHORSPHQW
 KRZ WR EXLOG UHOHYDQW 57' FDSDFLWLHV DQG KRZ WR FRQYHUW LQWULQVLF SRWHQWLDO LQWR
DFWXDO UHVXOWV KRZ PLJKW UHVHDUFK DQG LPSOHPHQWDWLRQ SURJUDPPHV EH RULHQWHG WR
VHUYHWKHQHHGVRIVXVWDLQDEOHGHYHORSPHQW"
 KRZ PLJKW 57' SURJUDPPHV EH GHVLJQHG VR WKHLU RXWFRPHV DQG LPSDFWV VXSSRUW
WKH SURFHVV RI VXVWDLQDEOH GHYHORSPHQW DQG DFWXDOO\ FRQWULEXWH WR WKH DWWDLQPHQW RI
VXVWDLQDELOLW\JRDOV"
 ZKDWNLQGVRIUHVHDUFKDQGVXSSRUWLQJDFWLYLWLHVZLOOFRQWULEXWHPRVWHIIHFWLYHO\"
 ZKLFK57'FDSDFLWLHVQHHGWREHVWUHQJWKHQHGZKHUHDQGKRZ"


 
:KDWZLOOWKHSURMHFWGR"
2YHU WKH SDVW GHFDGH GLIIHUHQW 57' DQG LPSOHPHQWDWLRQ SURJUDPPHV KDYH EHHQ
LQLWLDWHG DFURVV (XURSH DQG RWKHU ZRUOG UHJLRQV ZKLFK DLP WR VXSSRUW VXVWDLQDEOH
GHYHORSPHQW 7R ODUJH H[WHQW EHFDXVH WKH FKDOOHQJHV WR VFLHQFH DQG UHVHDUFK SRVHG
E\ VXVWDLQDEOH GHYHORSPHQW DUH VR GLIIHUHQW IURP WKRVH WUDGLWLRQDOO\ IDFHG HDFK
SURJUDPPH LWV GHVLJQ DQG WKH VHW RI LQQRYDWLYH PHWKRGV LW HPSOR\V FDQ EH UHJDUGHG
DV D ³K\SRWKHVLV´ RU VHW RI ³K\SRWKHVHV´ DERXW WKH NLQGV RI 57' DFWLYLWLHV WKDW ZRXOG
EHVW VXSSRUW WKH SURFHVV RI VXVWDLQDEOH GHYHORSPHQW DQG WKH DWWDLQPHQW RI
VXVWDLQDELOLW\ JRDOV ,Q WKH VDPH YHLQ WKH LPSOHPHQWDWLRQ RI HDFK SURJUDPPH
UHSUHVHQWV DQ HPSLULFDO ³WHVW´ RI LWV XQGHUO\LQJ K\SRWKHVLV LQ HDFK DSSOLFDWLRQV
FRQWH[W ,Q WKLV SURMHFW WKH SDUWLFLSDQWV ZLOO OHDUQ IURP WKHVH ³UHVHDUFK SROLF\
H[SHULPHQWV´ DQG  PDNH DQ HYDOXDWLRQ RI WKH TXDOLW\ DQG HIIHFWLYHQHVV RI HDFK
SURJUDPPH XVLQJ D FRQVLVWHQW PHWKRGRORJ\ EDVHG XSRQ LWV LPSDFWV DQG DFKLHYHPHQWV
LQUHODWLRQWRWKHFKDOOHQJHVDQGJRDOVRIVXVWDLQDEOHGHYHORSPHQW

6LQFH WKHUH DUH PDQ\ LQQRYDWLYH SURJUDPPHV ZH DLP QHLWKHU WR EH FRPSUHKHQVLYH
QRU UHSUHVHQWDWLYH EXW UDWKHU IRU WKH VHOHFWHG SURJUDPPHV WR LOOXVWUDWH D UDQJH RI
DSSURDFKHV WKDW RIIHU LQVLJKWV LQWR ZKDW ZRUNV ZHOO DQG ZK\ 2XU FDVHVWXGLHV ZLOO
WKHUHIRUH UHIOHFW D GLYHUVLW\ RI SURJUDPPH FRQVWLWXWLRQV FRQFHSWXDOLVDWLRQV GHVLJQV
SURFHGXUHV VFDOHV RI LQTXLU\ PHWKRGV DQG DSSOLFDWLRQV FRQWH[WV 7KH RQO\
UHVWULFWLRQV RQ RXU VHOHFWLRQ DUH WKDW WKH 57' SURJUDPPHV VKRXOG EH LQQRYDWLYH ZHOO
GRFXPHQWHG DQG LQ WKH VHOIXQGHUVWDQGLQJ RI WKRVH LQYROYHG LQ WKH SURJUDPPH
DLPHG DW UDGLFDOO\ LPSURYLQJ WKH VXVWDLQDELOLW\ RI SURGXFWLRQFRQVXPSWLRQ V\VWHPV
7KH SURMHFW ZLOO HYDOXDWH WKH TXDOLW\ DQG FRQVLVWHQF\ RI HDFK SURJUDPPH LGHQWLI\
VWUHQJWKV ZHDNQHVVHV DQG EHVW SUDFWLFHV DQG DVVHVV WKH WUDQVIHUDELOLW\ RI EHVW SUDFWLFH
7KURXJK WKLV $,536' ZLOO GHYHORS JXLGHOLQHV IRU VWUHQJWKHQLQJ WKH FDSDFLW\ RI 57'
SURFHVVHVJHQHUDOO\WRFRQWULEXWHWRZDUGVXVWDLQDEOHGHYHORSPHQW

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
7KLV UHSRUW FRQVWLWXWHV D VWDWXV UHSRUW RIZRUN LQSURJUHVV LQ UHVSHFWRI:RUN3DFNDJHV
  DQG  RI WKH SURMHFW ³$GDSWLYH ,QWHJUDWLRQ RI 5HVHDUFK DQG 3ROLF\ IRU 6XVWDLQDEOH
'HYHORSPHQW´ $,536' ZKLFK LV EHLQJ FRQGXFWHG IRU WKH 675$7$ 3URJUDPPH RI
WKH(XURSHDQ&RPPLVVLRQ

:3LQWHQGVWR
D ,GHQWLI\ UHOHYDQW VWDNHKROGHUV IURP JRYHUQPHQW QRQJRYHUQPHQW DQG UHVHDUFK
VHFWRUV UHODWHG WR VXVWDLQDEOH FRQVXPSWLRQ DQG SURGXFWLRQ DQG WR LQWHJUDWH WKHLU
SDUWLFLSDWLRQZLWKWKDWRISURMHFWSDUWQHUVDQGRWKHUPHPEHUV
E ,GHQWLI\ QDWLRQDO DQG UHJLRQDO UHVHDUFK SURJUDPPHV ZKLFK FDQ VHUYH DV H[DPSOHV
RI VXFFHVVHV DQG IDLOXUHV LQ XQGHUVWDQGLQJ DQG DFKLHYLQJ VXVWDLQDELOLW\ RI
SURGXFWLRQDQGFRQVXPSWLRQIRUSURJUDPPHVLQ(XURSH
F ,GHQWLI\ LQQRYDWLYH SUDFWLFHV DQG SURFHVVHV LQ QDWLRQDO DQG UHJLRQDO UHVHDUFK
SURJUDPPHV

:3 LV WR DQDO\VH ZKDW VXVWDLQDEOH GHYHORSPHQW LPSOLHV IRU 57' SURFHVVHV LQ WHUPV
RI VSHFLDO TXDOLWLHV FDSDFLWLHV DQG FKDOOHQJHV 4XHVWLRQV  WR EH DGGUHVVHG LQ :3
LQFOXGH
 :KDW VSHFLDO TXDOLWLHV DQG FDSDFLWLHV PXVW 57' SURJUDPPHV KDYH LQ RUGHU IRU
WKHPWRFRQWULEXWHWRVXVWDLQDEOHGHYHORSPHQW"
 :K\DUHWKHVHTXDOLWLHVDQGFDSDFLWLHVQHHGHG"
 :KLFKDUHWKHPRVWLPSRUWDQWLQQRYDWLRQFKDOOHQJHV"

7KH JRDO LV :3 LV WR GHYHORS D QRUPDWLYH GHILQLWLRQ RI VXVWDLQDEOH GHYHORSPHQW DQG
D FRQFHSWXDOPRGHO RI57'SURFHVVHV WKDW DUH DLPHG DW 6'7KH GHOLYHUDEOH LV WR EH D
UHSRUW WKDW SUHVHQWV WKH FRQFHSWXDO PRGHO DQG D W\SRORJ\ RI FKDOOHQJHV H[SUHVVHG LQ
WHUPV RI WKRVH TXDOLWLHV DQG FDSDFLWLHV RI 57' SURJUDPPHV WKDW QHHG WR EH
VWUHQJWKHQHGLQRUGHUWRFRQWULEXWHWRVXVWDLQDEOHGHYHORSPHQW

:3 LV WRGHYHORSDQG WHVW D ILUVW YHUVLRQ HYDOXDWLRQPHWKRGRORJ\ IRUDVVHVVLQJWKH
DFKLHYHPHQWV RI 57' SURJUDPPHV LQ UHVSHFW WR WKH FKDOOHQJHV LGHQWLILHG LQ:3 7KH
PHWKRGRORJ\ZLOO EH DSSOLHG LQ:RUN3DFNDJHV DQG WR HYDOXDWH D VHW RI FDVH VWXG\
57' SURJUDPPHV DQG WKHLU FRQVWLWXHQW LQQRYDWLYH DSSURDFKHV WR WKH FKDOOHQJHV VHW
RXW LQ :3 ,Q DGGLWLRQ :3 LV WR SURSRVH D PHWKRGRORJ\ IRU VFUHHQLQJ DQG
VHOHFWLQJ FDQGLGDWH SURJUDPPHV IRU LQFOXVLRQ DV FDVH VWXGLHV 7KLV VFUHHQLQJ
PHWKRGRORJ\ LV WR EH DSSOLHG LQ :3 LQ RUGHU WR REWDLQ QRPLQDWLRQV DQG GHVFULSWLRQV
RIFDQGLGDWHSURJUDPPHV4XHVWLRQVWREHDVNHGDUH
 :KLFKRXWFRPHVDUHQRYHODQGLQQRYDWLYH57'SURJUDPPHVLQWHQGHGWRDFKLHYH"
 +RZFDQZHPHDVXUHDQGHYDOXDWHRXWFRPHV"
 :KDW WDQJLEOH HYLGHQFH FRXOG EH XVHG WR DVVHVV WKH FDSDFLWLHV DQG HIIHFWLYHQHVV RI
LQQRYDWLRQV"
 &RXOG VWDNHKROGHUV¶ RSLQLRQV DQG SHUFHSWLRQV EH GHYHORSHG LQWR DQ HYDOXDWLRQ
IUDPHZRUN"
 ,V LW SRVVLEOH WR GHYHORS D KLHUDUFK\ RI DFKLHYHPHQW WR HQDEOH D UDQNLQJ RI
LQQRYDWLYHSURJUDPPHVDQGLQQRYDWLRQV"
 
$FWLYLWLHV WR EH XQGHUWDNHQ LQFOXGH XVLQJ RQH RU PRUH LQQRYDWLYH 57' SURJUDPPHV
LQWHUYLHZV ZLWK UHOHYDQW DFWRUV DQG OLWHUDWXUH UHYLHZV DV D EDVLV IRU GHYHORSLQJ DQG
WHVWLQJ LGHDV DERXW SRVVLEOH HYLGHQFHEDVHG LQGLFDWRUV RI RXWFRPHV DQG DFKLHYHPHQWV
RI 57' SURJUDPPHV 7KHVH VDPH VRXUFHV DUH WR EH XVHG DOVR WR UHSRUW RQ WKH OLNHO\
DYDLODELOLW\RIVXLWDEOHHYLGHQFH

7KH GHOLYHUDEOH RI :3 LV WR EH D UHSRUW GHWDLOLQJ WKH VFUHHQLQJ PHWKRGRORJ\ IRU XVH
LQ:3DQGWKHSUHOLPLQDU\HYDOXDWLRQPHWKRGRORJ\IRUXVHLQ:3DQG:3

&XUUHQW6WDWXV

7KHFXUUHQWVWDWXVRIZRUNRQ:3DVUHIOHFWHGLQWKHPLOHVWRQHUHSRUWLVDVIROORZV
 D VHW RI SUHOLPLQDU\ VWDNHKROGHUV KDV EHHQ LGHQWLILHG DQG QLQH RI WKHP
UHSUHVHQWLQJ WKH DUHDV RI VFLHQFH VPDOO DQG PHGLXP VL]HG HQWHUSULVHV
LQGXVWU\ JRYHUQPHQW LQWHUQDWLRQDO RUJDQLVDWLRQV WUDGH XQLRQV QRQ
JRYHUQPHQWDO RUJDQLVDWLRQV WKH (XURSHDQ 3DUOLDPHQW DQG  DJULFXOWXUH KDYH
DJUHHG WR VHUYH RQ WKH VWDNHKROGHU ERDUG 7KH\ ZLOO UHYLHZ WKH 0LOHVWRQH
UHSRUWVDQGJLYHIHHGEDFNRQWKHSURJUHVVRIWKHSURMHFW
 DQXPEHURIQDWLRQDOUHVHDUFKSURJUDPPHVKDVEHHQLGHQWLILHG

7KH FXUUHQW VWDWXV RI ZRUN RQ:3 DQG:3 DV UHIOHFWHG LQ WKLV PLOHVWRQH UHSRUW LV
DVIROORZV
 D SUHOLPLQDU\ QRUPDWLYH GHILQLWLRQ RI VXVWDLQDEOH GHYHORSPHQW IRU XVH LQ WKH
SURMHFWKDVEHHQGHILQHGLQWKHPDWLFDQGSURFHVVWHUPV
 D SUHOLPLQDU\ UHSRUW KDV EHHQ ZULWWHQ RQ WKH VSHFLDO FKDOOHQJHV WR 57' RI
VXVWDLQDEOH GHYHORSPHQW DQG WKLV KDV EHHQ WUDQVODWHG LQWR D W\SRORJ\ DQG D
SUHOLPLQDU\ FRQFHSWXDO PRGHO RI UHVHDUFK IRU VXVWDLQDEOH GHYHORSPHQW
VSHFLILHGLQWHUPVRIEURDGDQGVSHFLILFJRDOVIRU57'SURJUDPPHV
 D VFUHHQLQJ PHWKRGRORJ\ KDV EHHQ GHILQHG IRU LGHQWLI\LQJ DQG GHVFULELQJ
FDQGLGDWH57'SURJUDPPHVIRUXVHDVFDVHVWXGLHVODWHULQWKHSURMHFW
 D SUHOLPLQDU\ VHW RI TXHVWLRQV IRU FRQVLVWHQF\EDVHG H[DQWH HYDOXDWLRQ RI
SURJUDPPHVKDVEHHQSURSRVHG
 D SUHOLPLQDU\ VHW RI TXHVWLRQV IRU HYLGHQFHEDVHG H[SRVW HYDOXDWLRQ RI
SURJUDPPHVKDVEHHQSURSRVHG
 D SUHOLPLQDU\ DSSURDFK WR GHYHORSLQJ KLHUDUFKLHV RI DFKLHYHPHQW KDV EHHQ
SURSRVHG

7KLV UHSRUW ZLOO ILUVW SUHVHQW WKH ZRUN VWDWXV RI :3 DQG :3 VLQFH  WKH VFUHHQLQJ
PHWKRGRORJ\ DSSOLHG LQ:3 KDV EHHQ GHYHORSHG LQ WKHVH RWKHU:RUN 3DFNDJHV 7KH
UHSRUW LV VWUXFWXUHG LQ WKH IRUP RI DQ DUJXPHQWDWLRQ ZKLFK UHIOHFWV WKDW $,536' LV
LQ HVVHQFH DQ KHXULVWLF SURMHFW LQ ZKLFK WKH SDUWLFLSDQWV ZLOO QHHG WR FRQWLQXDOO\
SUHVHQWWHVWDQGUHYLVLWRXUZRUNLQJDVVXPSWLRQVDQGK\SRWKHVHV

6HFWLRQ  VHWV RXW WKH DLPV DQG REMHFWLYHV RI WKH SURMHFW 2XU LQLWLDO K\SRWKHVLV LV
WKDW XQGHU IDYRXUDEOH FLUFXPVWDQFHV 57' SURFHVVHV FDQ VXSSRUW SURJUHVV WRZDUG
VXVWDLQDEOH GHYHORSPHQW ERWK GLUHFWO\ DQG LQGLUHFWO\ QRW RQO\ E\ GHYHORSLQJ QHZ
WHFKQRORJLHV DQG DFKLHYLQJ QHZ NQRZOHGJH EXW DOVR E\ FRQWULEXWLQJ WR VRFLDO DQG
SROLWLFDO SURFHVVHV RI DZDUHQHVV UDLVLQJ SUREOHP VROYLQJ GHFLVLRQ PDNLQJ DQG SROLF\
 
PDNLQJ :H UHFRJQLVH WKDW VXVWDLQDEOH GHYHORSPHQW LV D QRUPDWLYH FRQFHSW ZKLFK
UHIOHFWV WKH LPSRUWDQFH VRFLHW\ SODFHV RQ HTXLW\ EHWZHHQ DQG DPRQJ JHQHUDWLRQDO
FRKRUWV DQG RQ SURWHFWLQJ HFRORJLFDO V\VWHPV LQ ZKLFK VRFLDO DQG HFRQRPLF DFWLYLWLHV
DUH HPEHGGHG DQG XSRQ ZKLFK WKH\ GHSHQG :H WDNH LW DV D[LRPDWLF WKDWVXVWDLQDEOH
GHYHORSPHQW UHTXLUHV SDUDGLJPDWLF FKDQJH DQG E\ GHILQLWLRQ LPSOLHV WUDQVLWLRQ DORQJ
LQQRYDWLRQ WUDMHFWRULHV GLIIHUHQW IURP WKRVH QRZ IROORZHG :H WDNH LW DV D[LRPDWLF
DOVR WKDW VXVWDLQDEOH GHYHORSPHQW LV D SURFHVV DQG LWV RXWFRPHV DW DQ\ SDUWLFXODUSRLQW
LQ WLPH DUH SURFHVVGHSHQGHQW $ ZRUNLQJ K\SRWKHVLV IRU $,536' LV WKDW VXVWDLQDEOH
GHYHORSPHQW SUHVHQWV D VHW RI FKDOOHQJHV IRU UHVHDUFK LQFOXGLQJ VFLHQWLILF
WHFKQRORJLFDO PRUDO HWKLFDO DQG FRPPXQLFDWLRQV FKDOOHQJHV ZKLFK LPSO\ QHZ JRDOV
DQG REMHFWLYHV IRU VFLHQWLILF HIIRUWV LQ VXSSRUW RI VXVWDLQDEOH GHYHORSPHQW :KLOH
WKHVH FKDOOHQJHV DUH QRW DOZD\V VSHFLILF WR UHVHDUFK IRU VXVWDLQDEOH GHYHORSPHQW WKH
UHTXLUHPHQW WR DGGUHVV D VXEVWDQWLDO QXPEHU RI VXFK FKDOOHQJHV VLPXOWDQHRXVO\ LQ
SURMHFWV WKDW DUH RULHQWHG WRZDUG VXVWDLQDELOLW\ PDNHV YHU\ VSHFLDO GHPDQGV RI
UHVHDUFK IRU VXVWDLQDEOH GHYHORSPHQW $Q DVVXPSWLRQ WKDW ZH ZLOO VHHN WR WHVW LV WKDW
SURJUHVV LQ WDFNOLQJ WKHVH FKDOOHQJHV DQG LQ EXLOGLQJ UHODWHG FDSDFLWLHV DQG
FRPSHWHQFH ZLOO FRQWULEXWH WRZDUG D PRUH HIIHFWLYH SURFHVV RI VXVWDLQDEOH
GHYHORSPHQWDQGWRWKHDFKLHYHPHQWRIQRUPDWLYHRXWFRPHV

$ QXPEHU RI UHVHDUFK SURJUDPPHV KDYH EHHQ HVWDEOLVKHG WKDW DUH XVLQJ LQQRYDWLYH
DSSURDFKHV WR DGGUHVV VRPH RI WKHVH FKDOOHQJHV 6RPH RI WKHVH DUH H[SUHVVO\ RULHQWHG
WRZDUG VXVWDLQDEOH GHYHORSPHQW 2WKHUV DUH QRW H[SUHVVO\ RU LQWHQWLRQDOO\ RULHQWHG
WRZDUG VXVWDLQDEOH GHYHORSPHQW EXW KDYH VXVWDLQDELOLW\UHODWHG REMHFWLYHV $,536'
VHHNV WR HVWDEOLVK ZKHWKHU DQG KRZ WKHVH FKDOOHQJHV KDYH EHHQ PHW LQ D VHW RI FDVH
VWXG\ SURJUDPPHV DQG DOVR KRZ ZHOO WKH\ KDYH EHHQ PHW $,536' DOVR VHHNV WR
HVWDEOLVK WKH FRQGLWLRQV DQG FRQWH[WV IRU WKH VXFFHVVIXO XVH RI SDUWLFXODU DSSURDFKHV
,Q SUDFWLFH $,536' LV FRQFHUQHG WR HYDOXDWH WKH LQQRYDWLYH DSSURDFKHV WKDW DGGUHVV
WKHVH FKDOOHQJHV UDWKHU WKDQ WR HYDOXDWH 57' SURJUDPPHV SHU VH +RZHYHU
LQQRYDWLYH DSSURDFKHV DUH HPEHGGHG LQ UHVHDUFK SURJUDPPHV ZKLFK XQGHUWDNH
UHVHDUFK LQ VSHFLILF DSSOLFDWLRQV FRQWH[WV 0RUHRYHU DQ\ HYDOXDWLRQ RI DFKLHYHPHQW
GHSHQGV QRW RQO\ RQ DVVHVVLQJ KRZ ZHOO WKH SURFHGXUDO FKDOOHQJHV WKDW VXVWDLQDEOH
GHYHORSPHQW SRVHV IRU UHVHDUFK DUHPHW EXW DOVR RQ DVVHVVLQJZKHWKHU SURFHGXUDO DQG
SURFHVV LPSURYHPHQWV DFWXDOO\ FRQWULEXWH WR WKH DWWDLQPHQW RI QRUPDWLYH JRDOV
UHOHYDQW WR VXVWDLQDEOH GHYHORSPHQW %\ LPSOLFDWLRQ WKH ZRUN RI $,536' PXVW
EHJLQ E\ GHYHORSLQJ D QRUPDWLYH GHILQLWLRQ RI VXVWDLQDEOH GHYHORSPHQW DQG D ZRUNLQJ
K\SRWKHVLV ± D UHIHUHQFH VFHQDULR ± RI WKH FKDOOHQJHV WKDW VXVWDLQDEOH GHYHORSPHQW
SRVHV IRU UHVHDUFK )URP RXU HYDOXDWLRQ ZRUN ZH KRSH XOWLPDWHO\ WR GHYHORS D
QRUPDWLYH GHVFULSWLRQ RI UHVHDUFK IRU VXVWDLQDEOH GHYHORSPHQW WKDW LV FHQWUHG ±QRWRQ
FKDOOHQJHV ± EXW UDWKHU RQ LQQRYDWLYH DSSURDFKHV WKDW FDQ VXFFHVVIXOO\ DGGUHVV WKHVH
FKDOOHQJHV DQG WKDW PLJKW WKHUHIRUH EH LQFOXGHG DV HOHPHQWV LQ IXWXUH VXVWDLQDELOLW\
RULHQWHGUHVHDUFKSURJUDPPHV


:HTXDOLI\WKLVDVVXPSWLRQDERXWWKHSRWHQWLDOIRU57'WRHQKDQFHVXVWDLQDEOHGHYHORSPHQWE\VD\LQJ
WKDWWKLVGHSHQGVXSRQIDYRXUDEOHFLUFXPVWDQFHV,QSUDFWLFHWKHUHLVHYLGHQFHWKDWLQVRPHFDVHVWKH
UHODWLRQVKLSEHWZHHQGHYHORSPHQWDQG57'LVWKHRWKHUZD\URXQGLHWKDWUHVHDUFKLVDUHVXOWRIQRWD
PRWRUIRUGHYHORSPHQW2VyULR3HWHUV$QLPSRUWDQWLPSOLFDWLRQIRUWKHZRUNRI$,536'LVWKDW
ZHZLOOQHHGWRUHYLHZWKHFRPSDUDWLYHLPSRUWDQFHRIGLIIHUHQWFLUFXPVWDQFHVLQGLIIHUHQWFRQWH[WV7KLV
ZLOOEHLPSRUWDQWIRUDVVHVVLQJWKHFRQGLWLRQVIRUDQGWUDQVIHUDELOLW\RIEHVWSUDFWLFH
7KLVLVQRWWRVD\KRZHYHUWKDWUHVHDUFKWKDWLVQRWH[SOLFLWO\WDUJHWHGRURULHQWHGWRZDUGVXVWDLQDEOH
GHYHORSPHQWFRXOGQRWFRQWULEXWHWRFDSDFLW\EXLOGLQJUHOHYDQWIRUSDUDGLJPDWLFFKDQJHRUWRWKH
DFKLHYHPHQWRIVXVWDLQDELOLW\JRDOV
 
$JDLQVW WKLV EDFNGURS 6HFWLRQ  VHWV RXW WKH JRDOV DQG DSSURDFK RI $,536'
6HFWLRQV  DQG  VHW RXW D EDVLV IRU WKH QRUPDWLYH DQG D[LRPDWLF GHILQLWLRQ RI
VXVWDLQDEOH GHYHORSPHQW WKDW IRUPV D SRLQW RI GHSDUWXUH IRU WKH SURMHFW 7KH\ HVWDEOLVK
D VHW RI WKHPDWLF SULRULWLHV IRU UHVHDUFK IRU VXVWDLQDEOH GHYHORSPHQW 6HFWLRQ 
LGHQWLILHV D VHW RI SURFHGXUDO FKDOOHQJHV WKDW VXVWDLQDEOH GHYHORSPHQW SRVHV IRU
UHVHDUFK 7KHVH SURFHGXUDO FKDOOHQJHV DUH FRPELQHG ZLWK WKH WKHPDWLF SULRULWLHV WR
JLYH ± DV D ILUVW ZRUNLQJ K\SRWKHVLV ± D QRUPDWLYH GHILQLWLRQ RI UHVHDUFK IRU
VXVWDLQDEOH GHYHORSPHQW LH D UHIHUHQWLDO FKHFNOLVW RI SURFHGXUDO FKDOOHQJHV DQG
WKHPDWLF SULRULWLHV WKDW UHVHDUFK IRU VXVWDLQDEOH GHYHORSPHQW VKRXOG EH GHVLJQHG WR
DGGUHVV 6HFWLRQ  XVHV WKLV ZRUNLQJ K\SRWKHVLV WR SRVH TXHVWLRQV XVHIXO IRU
HYDOXDWLQJ DFWXDO UHVHDUFK SURJUDPPHV DQG WKHLU FRQVWLWXHQW LQQRYDWLYH DSSURDFKHV
DQG DSSOLFDWLRQV FRQWH[WV 6HFWLRQ  GHVFULEHV D PHWKRG E\ ZKLFK WKH $,536'
SURMHFW PLJKW LGHQWLI\ D GLYHUVH VHW RI LQQRYDWLYH SURJUDPPHV DV FDQGLGDWHV IRU
HYDOXDWLRQ LQ ODWHU SKDVHV RI RXU SURMHFW 6HFWLRQ  GLVFXVVHV WKH VWDNHKROGHU ERDUG
VHOHFWLRQ SURFHVV DQG SURJUHVV RQ WKH LGHQWLILFDWLRQ RI LQQRYDWLYH UHVHDUFK
SURJUDPPHVDQGWKHLUFRQVWLWXHQWLQQRYDWLRQV


 3URMHFWDLPVDQGDSSURDFK

7KH SURMHFW ³$GDSWLYH ,QWHJUDWLRQ RI 5HVHDUFK DQG 3ROLF\ IRU 6XVWDLQDEOH
'HYHORSPHQW´ $,536' LV EHLQJ FRQGXFWHG IRU WKH 675$7$ 3URJUDPPH RI WKH
(XURSHDQ &RPPLVVLRQ 7KH XQGHUO\LQJ EDVLV IRU WKH SURMHFW LV WKH FKDOOHQJH WKDW
VXVWDLQDEOH GHYHORSPHQW SUHVHQWV IRU UHVHDUFK SROLF\ DQG IRU WKH VFLHQWLILF
FRPPXQLW\ 7KH PDLQ REMHFWLYH RI $,536' LV WR DGGUHVV WKH XUJHQW QHHG WR VWLPXODWH
LQQRYDWLRQ LQ 5HVHDUFK 7HFKQRORJLFDO ,QQRYDWLRQ DQG 'HPRQVWUDWLRQ 57'
SURFHVVHV VR WKDW WKHVH HQKDQFH WKH SURVSHFWV RI 57' FRQWULEXWLQJ SRVLWLYHO\ WR
SURFHVVHV DQG VWUDWHJLHV OHDGLQJ WR UDGLFDO LPSURYHPHQWV LQ WKH VXVWDLQDELOLW\ RI
SURGXFWLRQFRQVXPSWLRQV\VWHPV

:LWK WKH DGRSWLRQ RI VXVWDLQDEOH GHYHORSPHQW DV D SROLF\ JRDO RI WKH (XURSHDQ 8QLRQ
DQG LWV0HPEHU 6WDWHV WKH TXHVWLRQ RI KRZ UHVHDUFK SROLF\PLJKW EH XVHG WR SURPRWH
DQG VXSSRUW VXVWDLQDEOH GHYHORSPHQW KDV JURZQ LQ LPSRUWDQFH 7KHUH LV LQWULQVLF
SRWHQWLDO IRU UHVHDUFK SROLF\ DQG SUDFWLFH WR FRQWULEXWH WR WKH SURFHVV DQG JRDOV RI
VXVWDLQDEOH GHYHORSPHQW EXW TXHVWLRQV UHPDLQ RYHU KRZ EHVW WR GHVLJQ DQG DGPLQLVWHU
57' SURJUDPPHV LQ VXSSRUW RI VXVWDLQDEOH GHYHORSPHQW KRZ WR EXLOG UHOHYDQW 57'
FDSDFLWLHV DQG KRZ WR FRQYHUW LQWULQVLF SRWHQWLDO LQWR DFWXDO UHVXOWV +RZ PLJKW
UHVHDUFK DQG LPSOHPHQWDWLRQ SURJUDPPHV EH RULHQWHG WR VHUYH WKH QHHGV RI
VXVWDLQDEOH GHYHORSPHQW" +RZ PLJKW 57' SURJUDPPHV EH GHVLJQHG VR WKHLU
RXWFRPHV DQG LPSDFWV VXSSRUW WKH SURFHVV RI VXVWDLQDEOH GHYHORSPHQW DQG DFWXDOO\
FRQWULEXWH WR WKH DWWDLQPHQW RI VXVWDLQDELOLW\ JRDOV" :KDW NLQGV RI UHVHDUFK DQG
VXSSRUWLQJ DFWLYLWLHV ZLOO FRQWULEXWH PRVW HIIHFWLYHO\" :KLFK 57' FDSDFLWLHV QHHG WR
EHVWUHQJWKHQHGZKHUHDQGKRZ"

)RUWXQDWHO\ D EDVLV IRU DQVZHULQJ WKHVH TXHVWLRQV LV EHJLQQLQJ WR HPHUJH $FURVV
(XURSH DQG LQ RWKHU ZRUOG UHJLRQV PDQ\ GLIIHUHQW 57' DQG LPSOHPHQWDWLRQ
SURJUDPPHV DLPHG DW VXSSRUWLQJ VXVWDLQDEOH GHYHORSPHQW KDYH EHHQ LQLWLDWHG RYHU WKH
SDVW GHFDGH 7R ODUJH H[WHQW EHFDXVH WKH FKDOOHQJHV WRVFLHQFHDQGUHVHDUFKSRVHGE\
VXVWDLQDEOH GHYHORSPHQW DUH VR GLIIHUHQW IURP WKRVH WUDGLWLRQDOO\ IDFHG HDFK
 
SURJUDPPH LWV GHVLJQ DQG WKH VHW RI LQQRYDWLYH PHWKRGV LW HPSOR\V FDQ EH UHJDUGHG
DV D µK\SRWKHVLV¶ RU VHW RI µK\SRWKHVHV¶ DERXW WKH NLQGV RI 57' DFWLYLWLHV WKDWZRXOG
EHVW VXSSRUW WKH SURFHVV RI VXVWDLQDEOH GHYHORSPHQW DQG WKH DWWDLQPHQW RI
VXVWDLQDELOLW\ JRDOV ,Q WKH VDPH YHLQ WKH LPSOHPHQWDWLRQ RI HDFK SURJUDPPH
UHSUHVHQWV DQ HPSLULFDO µWHVW¶ RI LWV XQGHUO\LQJ K\SRWKHVHV LQ HDFK DSSOLFDWLRQV
FRQWH[W :KDW LV PLVVLQJ LQ RUGHU IRU XV WR OHDUQ IURP WKHVH µUHVHDUFK SROLF\
H[SHULPHQWV¶ LV WR PDNH DQ HYDOXDWLRQ RI WKH TXDOLW\ DQG HIIHFWLYHQHVV RI HDFK
SURJUDPPH XVLQJ D FRQVLVWHQW PHWKRGRORJ\ WKDW LV EDVHG XSRQ DVVHVVLQJ LWV LPSDFWV
DQGDFKLHYHPHQWVLQUHODWLRQWRWKHFKDOOHQJHVDQGJRDOVRIVXVWDLQDEOHGHYHORSPHQW

$,536' ZLOO PDNH VXFK DQ HYDOXDWLRQ DFURVV D VHOHFWLRQ RI FDVHVWXG\SURJUDPPHV
6LQFH WKHUH DUH PDQ\ LQQRYDWLYH SURJUDPPHV ZH DLP QHLWKHU WR EH FRPSUHKHQVLYH
QRU UHSUHVHQWDWLYH EXW UDWKHU WR LOOXVWUDWH D UDQJH RI DSSURDFKHV WKDW RIIHU LQVLJKWV LQWR
ZKDW ZRUNV ZHOO DQG ZK\ 2XU FDVH VWXGLHV ZLOO WKHUHIRUH UHIOHFW D GLYHUVLW\ RI
SURJUDPPH FRQVWLWXWLRQV FRQFHSWXDOLVDWLRQV GHVLJQV SURFHGXUHV VFDOHV RI LQTXLU\
PHWKRGV DQG DSSOLFDWLRQV FRQWH[WV 7KH RQO\ UHVWULFWLRQV RQ RXU VHOHFWLRQ DUH WKDW WKH
57' SURJUDPPHV VKRXOG EH LQQRYDWLYH ZHOO GRFXPHQWHG DQG LQ WKH VHOI
XQGHUVWDQGLQJ RI WKRVH LQYROYHG LQ WKH SURJUDPPH DLPHG DW UDGLFDOO\ LPSURYLQJ WKH
VXVWDLQDELOLW\ RI SURGXFWLRQFRQVXPSWLRQ V\VWHPV RU DW HQYLVLRQLQJ H[SORULQJ DQG
LQLWLDWLQJ WUDQVLWLRQ SDWKZD\V WR UDGLFDOO\ GLIIHUHQW DQG PRUH VXVWDLQDEOH IXWXUHV 7KH
SURMHFW ZLOO HYDOXDWH WKH FRQVLVWHQF\ DQG DFKLHYHPHQWV RI HDFK SURJUDPPH LGHQWLI\
VWUHQJWKV ZHDNQHVVHV DQG EHVW SUDFWLFHV DQG DVVHVV WKH WUDQVIHUDELOLW\ RI EHVW SUDFWLFH
7KURXJK WKLV $,536' ZLOO GHYHORS JXLGHOLQHV IRU VWUHQJWKHQLQJ WKH FDSDFLW\ RI 57'
SURFHVVHVJHQHUDOO\WRFRQWULEXWHWRZDUGVXVWDLQDEOHGHYHORSPHQW

2XU VWDUWLQJ SRLQW LV WR FRQVWUXFW D QRUPDWLYH GHILQLWLRQ RI VXVWDLQDEOH GHYHORSPHQW
6' &OHDUO\ FRQVWUXFWLQJ VXFK D EHQFKPDUN LV QRW HDV\ RZLQJ WR WKH FRPSOH[LWLHV RI
WKH V\VWHPV RI LQWHUHVW DQG RXU DSSURDFK FDQQRW EH WR WU\ WR GHILQH LQ PRUDOLVWLF
WRQHV ZKDW VXVWDLQDEOH GHYHORSPHQW LV 5DWKHU RXU DSSURDFK LV WR FRQVWUXFW D
QRUPDWLYH GHILQLWLRQ RI VXVWDLQDEOH GHYHORSPHQW LQ WHUPV RI EURDG WKHPDWLF SULRULWLHV
DQG JHQHULF SURFHGXUDO FKDOOHQJHV WKDW JLYH ULVH WR D UHODWHG VHW RI SRWHQWLDO JRDOV DQG
SRWHQWLDO DFKLHYHPHQWV RI 5HVHDUFK IRU 6XVWDLQDEOH 'HYHORSPHQW 5IRU6' 2XU
DSSURDFK LV WR VD\ WKDW WKHPDWLF LVVXHV VXFK DV UHVRXUFH XVH DQG HTXLW\ DUH QHFHVVDU\
HOHPHQWV LQ VXVWDLQDELOLW\WDUJHWHG UHVHDUFK DQG DUH DPHQDEOH WR VFLHQWLILF LQTXLU\
5HVHDUFK IRU VXVWDLQDELOLW\ LV DVNHG QHLWKHU WR PDNH D FKRLFH QRU WR JLYH D PRUDO
HYDOXDWLRQ RQ LQGLYLGXDO FKRLFHV PDGH EXW LW LV D JHQXLQH WDVN RI UHVHDUFK WR DQDO\VH

,WLVLPSRUWDQWKHUHWRQRWHWKDWUDGLFDOO\GLIIHUHQWVRFLRHFRQRPLFIXWXUHVFDQEHDFKLHYHGWKURXJK
VPRRWKDQGHYROXWLRQDU\FKDQJHSURFHVVHVWKDWRSHUDWHRYHUORQJSHULRGV7KHVHPD\FRQVWLWXWH
LQFUHPHQWDOVHTXHQFHVRILQQRYDWLRQVRQVHYHUDOFRHYROYLQJLQQRYDWLRQIURQWVDQGRUUHVSRQVHVWRQHZ
LQWHUSUHWDWLRQVRIVRFLHWDOJRDOV7KLVLVDQLPSRUWDQWSRLQWRQVHYHUDOFRXQWV&KDQJHSURFHVVHVWKDWOHDG
WRUDGLFDOO\GLIIHUHQWVRFLRHFRQRPLFIXWXUHVQHHGQRWEHHFRQRPLFDOO\RUVRFLDOO\GLVUXSWLYHHVSHFLDOO\LI
WKHFKDQJHSURFHVVHVDUHEHJXQHDUO\HQRXJKWRJLYHDORQJOHDGWLPHIRUDGDSWDWLRQVIRUOHDUQLQJDQGIRU
DQ\PRGLILFDWLRQVRIWHFKQRORJLFDOLQIUDVWUXFWXUHV:LWKORQJOHDGWLPHVDQ\UHTXLUHPHQWVIRU
PRGLILFDWLRQVRIFDSLWDOHTXLSPHQWRUIRUFDSLWDOHTXLSPHQWUHSODFHPHQWFDQEHLQWHJUDWHGLQWRXVXDO
FDSLWDOUHSODFHPHQWF\FOHVWRUHGXFHXQQHFHVVDU\ZULWHGRZQFRVWV6LPRQLV:HDYHU7KH
SRWHQWLDODQGGHVLUDELOLW\IRUFRPSDWLELOLW\EHWZHHQHYROXWLRQDU\FKDQJHSURFHVVHVDQGUDGLFDOO\
GLIIHUHQWVRFLRHFRQRPLFIXWXUHVDOVRLPSOLHVWKDWLWLVQRWQHFHVVDU\WRGUDZDUWLILFLDOERUGHUOLQHVLQ57'
DFWLYLWLHV57'WKDWLVRULHQWHGWRZDUGUDGLFDOO\GLIIHUHQWVRFLRHFRQRPLFIXWXUHVLVSRWHQWLDOO\TXLWH
FRPSDWLEOHZLWKDQGFRXOGEHGHVLJQHGWRGUDZXSRQDVZHOODVWRUHLQIRUFHWKHERG\RIFRQYHQWLRQDO
LQFUHPHQWDOUHVHDUFK$IRFXVRQHYROXWLRQDU\WUDQVLWLRQSDWKZD\VZRXOGWKHUHIRUHQRWRQO\OHDGWR
VPRRWKHUDQGPRUHFRVWHIIHFWLYHWUDQVLWLRQSURFHVVHVDQGWRSURFHVVHVWKDWDUHFRPSDWLEOHZLWKWKH
HYROYLQJSROLWLFDOHFRQRP\EXWDOVRWRPD[LPLVLQJWKHHIIHFWLYHQHVVRIVXSSRUWLQJ57'HIIRUWV
 
WKH FRQVHTXHQFHV RI GLIIHUHQW RSWLRQV EDVHG XSRQ QRUPDWLYH YDOXHV 6FLHQFH FDQ
H[SORUH IRU H[DPSOH WKH LPSOLFDWLRQV IRU GHYHORSPHQW FKRLFHV RI DFNQRZOHGJLQJ
GLIIHUHQW UHVRXUFH OLPLWDWLRQV RU RI HPSOR\LQJ GLIIHUHQW GHILQLWLRQV RI HTXLW\
$FFRUGLQJO\ ZLWKRXW SUHMXGLFH WR FKRLFHV PDGH LQ WKH PDWWHU 57' SURJUDPPHV IRU
VXVWDLQDEOH GHYHORSPHQW VKRXOG DGGUHVV SULRULW\ WKHPHV DQG KDYH D FOHDU DSSURDFK IRU
KDQGOLQJ LVVXHV VXFK DV UHVRXUFH XVH DQG HTXLW\ WKDW LV FRQVLVWHQW LQ GLVFRXUVH GXULQJ
WKH SURJUDPPH DQG ZLWK WKH VWDWHG JRDOV DQG REMHFWLYHV RI WKH SURJUDPPH 2XU WDVN
ZLWKLQ $,53 WKHUHIRUH LV WR LGHQWLI\ ZKLFK FKDOOHQJHV ZKLFK TXHVWLRQV DQG ZKLFK
UROHV IRU UHVHDUFK VKRXOG EH VHHQ DV NH\LVVXHV QRPDWWHU ZKLFK UHVHDUFK SURJUDPPH
IRUVXVWDLQDELOLW\

,QSULQFLSOHZHVKRXOGWKXVEHDEOHWRGHILQH

 $ VHW RI WKHPDWLF SULRULWLHV DQG JHQHULF SURFHGXUDO FKDOOHQJHV LQFOXGLQJ UHODWHG
JRDOV DQG SRWHQWLDO DFFRPSOLVKPHQWV IRU UHVHDUFK SURJUDPPHV WKDW DUH
VXVWDLQDELOLW\RULHQWHG 7KHVH PD\ UHODWH WR 57' SURFHVVHV FDSDFLW\EXLOGLQJ RU
WRFDSLWDOEXLOGLQJRQWKHDVVXPSWLRQWKDWWKHVHDGGFRQWULEXWHWRVXVWDLQDELOLW\
 $ VHW RI SURJUDPPH FKDUDFWHULVWLFV LQVWLWXWLRQDO DUFKLWHFWXUH SURFHVV PHWKRGV
HWF ZKLFK LQFOXGH LQQRYDWLYH DSSURDFKHV WR WDFNOLQJ WKH WKHPDWLF SULRULWLHV RU
PHHWLQJJHQHULFSURFHGXUDOFKDOOHQJHV
 $ VHW RI GLPHQVLRQV DQG TXDOLW\ FULWHULD DJDLQVW ZKLFK WR MXGJH WKH VXFFHVV RI WKH
SURJUDPPH
 $ VHW RI LPSDFWV RI SURJUDPPHV WKDW UHODWH WR DFKLHYHPHQWV YLVjYLV WKH WKHPDWLF
SULRULWLHVFKDOOHQJHVWDVNVJRDOV
 &KDUDFWHULVWLFVRIWKHDSSOLFDWLRQVFRQWH[W

3URJUDPPH FKDUDFWHULVWLFV  DQG IHDWXUHV RI WKH DSSOLFDWLRQV FRQWH[W  UHODWH
UHVSHFWLYHO\ WR +2: DQG +2::(// WKH SURJUDPPH LV OLNHO\ WR PHHW LWV JRDOV 
2XU ILUVW K\SRWKHVLV LV WKDW WKH FKDUDFWHULVWLFV DQG IHDWXUHV RI 57' SURJUDPPHV
LQIOXHQFH WKH W\SH DQG TXDOLW\ RI 57' RXWFRPHV YLVjYLV WKH FKDOOHQJHVWDVNVJRDOV
2XU VHFRQG K\SRWKHVLV LV WKDW WKH FKDUDFWHULVWLFV RI WKH DSSOLFDWLRQV FRQWH[W LQFOXGLQJ
WKH QDWXUH RI WKH VXVWDLQDELOLW\ LVVXHV EHLQJ DGGUHVVHG FXOWXUDO IDFWRUV HWF LQIOXHQFH
WKHW\SHDQGTXDOLW\RISURJUDPPHRXWFRPHVDQGWKHWUDQVIHUDELOLW\RIµEHVW¶SUDFWLFH

%HFDXVH ZH DUH XOWLPDWHO\ FRQFHUQHG ZLWK HYDOXDWLQJ SURJUDPPHV ZH DUH LQ HIIHFW
FRQFHUQHG ZLWK WKH TXDOLW\ RI SURJUDPPHV LH KRZ ZHOO WKH\ DUH FRQFHSWXDOLVHGLQ
UHODWLRQ WR 6' FKDOOHQJHV KRZ ZHOO WKH\ DUH GHVLJQHG WRPHHW WKHLU JRDOVREMHFWLYHV
DQG KRZ ZHOO WKH\ DFFRPSOLVK RXWFRPHV UHODWLQJ WR 6' 7KHVH RXWFRPHVPD\ UHODWH
WR SURFHVV FKDQJHV FDSDFLW\ EXLOGLQJ RU GLIIHUHQW IRUPV RI FDSLWDO EXLOGLQJ ,Q
SUDFWLFH PXFK RI RXU HYDOXDWLRQ ZLOO KDYH WR EH EDVHG XSRQ H[DQWH HYLGHQFH DQG
XSRQ FRQVLVWHQF\ FKHFNV LH HYDOXDWLRQ EDVHG XSRQ WKH H[WHQW WR ZKLFK SURJUDPPHV
WKDW WKHLU RULJLQDWRUV GHFODUH WR EH H[SUHVVO\ WDUJHWHG RQ VXVWDLQDEOH GHYHORSPHQW DUH
FRQVLVWHQW ZLWK D QRUPDWLYH GHILQLWLRQ RI VXVWDLQDEOH GHYHORSPHQW DQG ZLWK RWKHU
UHIHUHQFHV VXFK DV RIILFLDO SROLF\ VWDWHPHQWV +RZHYHU WKHUH PD\ EH VRPH
SURJUDPPHV QRZ FRPSOHWHG RU QHDU FRPSOHWLRQ ZKHUH WKHUH LV H[SRVW HYLGHQFH RI
DFWXDO RXWFRPHV IRU H[DPSOH LQ UHODWLRQ WR WKH GHYHORSPHQW RI DFWLYH QHZ LQQRYDWLRQ
QHWZRUNV VKDUHG XQGHUVWDQGLQJV RI SUREOHPVVROXWLRQV DFWLRQ SODQV WRZDUG VROXWLRQV
 
HWF ,Q H[SRVW HYDOXDWLRQ ZH VKRXOG DGGLWLRQDOO\ EH DEOH WR REWDLQ VWDNHKROGHUV¶
SHUFHSWLRQV DQG MXGJHPHQWV DERXW WKH TXDOLW\ RI WKH SURJUDPPHV LQ ZKLFK WKH\ ZHUH
LQYROYHG RU IURP ZKLFK WKH\ ZHUH H[FOXGHG 7KHUH PD\ DOVR EH HYLGHQFH WKDW
SURJUDPPH¶V KDYH OHYHUDJHG WKHLU RZQ LPSDFWV E\ LQIOXHQFLQJ RWKHU 57'
SURJUDPPHVRUWKDWWKH\KDYHDFKLHYHGRWKHUVSLQRIIVXFFHVVHV

,Q RUGHU WR GHYHORS DQ HYDOXDWLRQ PHWKRGRORJ\ ZH WKHUHIRUH QHHG WR KDYH VRPH
QRWLRQ DERXW ZKDW FRQVWLWXWHV VXVWDLQDEOH GHYHORSPHQW ZKDW FKDOOHQJHV VXVWDLQDEOH
GHYHORSPHQW SRVHV IRU UHVHDUFK ZKDW JRDOV DQG UROHV WKLV LPSOLHV IRU UHVHDUFK IRU
VXVWDLQDEOH GHYHORSPHQW DQG ZKDW LQGLFDWRUV DQG SULQFLSOHV VKRXOG QRUPDWLYHO\ EH
SUHVHQW LQ 6'RULHQWHG SURJUDPPHV 2XU QRUPDWLYH YLVLRQ RI VXVWDLQDEOH GHYHORSPHQW
PD\ ZHOO QRW EH H[KDXVWLYH EXW LW VKRXOG JLYH XV D JRRG OLVW RI FDQGLGDWH V\VWHP
DWWULEXWHV WR EHJLQ DQ HYDOXDWLRQ SURFHVV 7KH DERYH VXJJHVW WKDW LQ RUGHU WR SURFHHG
ZLWK WKH GHYHORSPHQW RI DQ HYDOXDWLRQ PHWKRGRORJ\ ZH ILUVW QHHG WR DGGUHVV WZR
PDLQTXHVWLRQV

 :KDW LV WKH PHDQLQJ RI µVXVWDLQDEOH GHYHORSPHQW¶ LQ WKLV SURMHFW" $GGUHVVHG LQ
&KDSWHUVWR
 +RZ FDQ ZH GLVWLQJXLVK EHWZHHQ UHVHDUFK IRU VXVWDLQDEOH GHYHORSPHQW 5IRU6'
IURP WUDGLWLRQDO 5	' DV UHJDUGV D WKHPDWLF SULRULWLHV DQG E SURFHVV FKDOOHQJHV"
$GGUHVVHGHVSHFLDOO\LQ&KDSWHUVDQG

 6XVWDLQDEOHGHYHORSPHQW

6XVWDLQDEOH GHYHORSPHQW LV D FRQFHSW ZLWK D QRUPDWLYH SUHVFULSWLYH SDUDGLJPDWLF
FKDUDFWHU $V SRLQWHG RXW E\ PDQ\ DQDO\VWV VXVWDLQDEOH GHYHORSPHQW LV D WHOHRORJLFDO
FRQFHSW 7KH FRQFHSW UHSUHVHQWV D VHW RI YDOXHV DQG H[SUHVVHV JRDOV ZKLFK PD\ RU
PD\ QRW EH UHDFKDEOH DQGZKLFKPD\ FKDQJH DQG QHHG WR EH UHILQHG RU HYHQ UHGHILQHG
RYHU WLPH 7KH LPSRUWDQFH RI WKH FRQFHSW LV WKDW LW SRLQWV RXW D GLUHFWLRQ ZKLFK LV
GLIIHUHQW IURP WKH FXUUHQW GHYHORSPHQWDO WUDMHFWRU\ DQG ZKLFK RIIHUV VFRSH IRU
GHOLYHULQJ LPSURYHPHQWV LQ GHYHORSPHQW SHUIRUPDQFH RQ D UDQJH RI FULWHULD WKDW DUH
LPSRUWDQW EXW ZKLFK DUH UHODWLYHO\ QHJOHFWHG LQ WKH SUHYDLOLQJ GHYHORSPHQW SDUDGLJP
,QGLFDWRUV IRUPRQLWRULQJ SURJUHVV WRZDUG 6'PXVW EH UHODWHG WR 6'JRDOV$V 6' LV D
QRUPDWLYH FRQFHSW FULWHULD WR DVVHVV WKH VXVWDLQDELOLW\ RI SROLWLFDO PHDVXUHV
WHFKQRORJLHV VRFLDO LQQRYDWLRQV HWF FDQ RQO\ EH GHILQHG ZLWK UHVSHFW WR WKHVH JRDOV
7KXV ZH QHHG WR FODULI\ WKH PDLQ JRDOV RI 6' EHIRUH ZH FDQ GLVFXVV FULWHULD DQG
LQGLFDWRUVRI5IRU6'

6LQFH VXVWDLQDEOH GHYHORSPHQW LV D WHOHRORJLFDO FRQFHSW DWWHPSWV WR RSHUDWLRQDOLVH
6' PD\ EHVW EH DSSURDFKHG XVLQJ D KLHUDUFKLFDO GHILQLWLRQDO IUDPHZRUN )XQGDPHQWDO
SULQFLSOHV DUH SURSRVHG RQ WKH KLJKHVW FRQFHSWXDO OHYHO PRUH RSHUDWLRQDO JXLGLQJ
SULQFLSOHV GHULYLQJ IURP WKHVH DUH GHYHORSHG RQ D VHFRQG OHYHO DQG VSHFLILF SROLFLHV
DQG PHDVXUHV IRU XVH LQ SDUWLFXODU DSSOLFDWLRQV FRQWH[WV DUH GHYHORSHG RQ D ORZHU
WKLUG OHYHO $W WKH KLJKHVW OHYHO WKHUH LV ZLGHVSUHDG DFFHSWDQFH RI WKH JHQHUDO QRQ
RSHUDWLRQDO GHILQLWLRQ DGRSWHG E\ WKH %UXQGWODQG &RPPLVVLRQ 6XVWDLQDEOH
GHYHORSPHQW LV GHYHORSPHQW WKDW PHHWV WKH QHHGV RI WKH SUHVHQW JHQHUDWLRQ ZLWKRXW

7KHUHLVFHUWDLQO\HYLGHQFHIRUH[DPSOHRIWKHHIIHFWLYHQHVVRIWKH'XWFK6XVWDLQDEOH7HFKQRORJ\
'HYHORSPHQW3URJUDPPH'7267'LQEXLOGLQJVRFLDOFDSLWDODQGWHFKQRORJLFDOFDSLWDO
 
FRPSURPLVLQJ WKH DELOLW\ RI IXWXUH JHQHUDWLRQV WR PHHW WKHLU RZQ QHHGV :&('
 7KH LQWHOOHFWXDO RULJLQV RI WKLV QRQRSHUDWLRQDO GHILQLWLRQ FDQ EH VHHQ LQ
SURSRVDOV E\ 7LHWHQEHUJ  5HSHWWR  6RORZ  DQG 3H]]H\ 
ZKLFK UHIHU WR WKH PDLQWHQDQFH RI OLYLQJ VWDQGDUGV WKH VWUHDP RI XWLOLW\ RU WKH
GLVFRXQWHGSUHVHQWYDOXHRIXWLOLW\

$W WKH VHFRQG OHYHO VHYHUDO VWXGLHV KDYH SURSRVHG PRUH RSHUDWLRQDO JXLGLQJ
SULQFLSOHV 'DO\  IRU H[DPSOH SRVWXODWHV WKDW VXVWDLQDEOH GHYHORSPHQW LV D
QRUPDWLYH FRQFHSW WKDW UHTXLUHV VROXWLRQV WR WKUHH OHYHOV RI SUREOHP LQ WKH IROORZLQJ
SULRULW\RUGHU

 6FDOH WKH HFRQRPLF V\VWHP VKRXOG EH DGDSWHG WR WKH FDUU\LQJ FDSDFLW\ RI WKH
HFRORJLFDOV\VWHPVRFDOOHGµHFRFDSDFLW\¶
 'LVWULEXWLRQ ILQLWH UHVRXUFHV VKRXOG EH HTXLWDEO\ GLVWULEXWHG ZLWKLQ DQG EHWZHHQ
SUHVHQWDQGIXWXUHJHQHUDWLRQV
 (IILFLHQF\ ZLWKLQ WKH IUDPHZRUN RI HFRORJLFDO OLPLWV DQG HTXLWDEOH GLVWULEXWLRQ RI
SURSHUW\ ULJKWV DQ HIILFLHQW DOORFDWLRQ RI UHVRXUFHV LV QHHGHG LQ RUGHU WR HQVXUH
VXVWDLQDEOHGHYHORSPHQW

,Q D UHODWHG VWXG\ :HWHULQJV DQG 2SVFKRRU  VRXJKW WR TXDQWLI\ WKH OLPLWV
WR HFRFDSDFLW\ DQG WR H[SORUH WKH VFDOH RI WKH FKDOOHQJH WKDW OLYLQJ ZLWKLQ HFRFDSDFLW\
OLPLWV DQG VKDULQJ HFRFDSDFLW\ LPSO\ 7KHLU VWXG\ DFFHSWHG WKDW D QXPEHU RI GLIIHUHQW
SRVLWLRQV FRXOG EH DVVXPHG LQ DWWHPSWV WR GHPDUFDWH HFRFDSDFLW\ UDQJLQJ IURP
ODLVVH]IDLUH WR FDXWLRXV 2SVFKRRU DQG YDQ GHU 3ORHJ  $GRSWLQJ D SUXGHQW RU
SUHFDXWLRQDU\ VWDQFH WKH VWXG\ WUDQVODWHG WKH SULQFLSOHV RI VXVWDLQDELOLW\ RXWOLQHG LQ
WKH %UXQGWODQG 5HSRUW :&('  LQWR TXDQWLWDWLYH HVWLPDWHV RI DYHUDJH SHU FDSLWD
DQQXDO HQWLWOHPHQWV WR UHVRXUFHV DQG ZDVWH HPLVVLRQ EDVHG XSRQ WKH DVVXPSWLRQ RI
HTXDO SHU FDSLWD HQWLWOHPHQWV WR UHVRXUFHV 7KH WLPH KRUL]RQ IRU WKH HVWLPDWHV ZDV 
\HDUV 7ZR GLIIHUHQW PHWKRGV ZHUH XVHG IRU PDNLQJ WKH WUDQVODWLRQ EXW ERWK OHG WR D
VLPLODU UHVXOW 3HU FDSLWD HPLVVLRQV RI SROOXWLRQ DQG FRQVXPSWLRQ RI UHVRXUFHV QHHG WR
EH UHGXFHG JHQHUDOO\ WR OHVV WKDQ  SHUFHQW RI WKH OHYHOV H[SHULHQFHG LQ

6XFKVHFRQGOHYHOGHILQLWLRQVDUHVHOGRPµFRPSOHWH¶LQWKHPVHOYHVDQGDUHVHOGRPQRQFRQWHQWLRXV)RU
H[DPSOHWKHUHDUHPDQ\UHOHYDQWV\VWHPTXDOLWLHVWKDWUHODWHWRSURFHVVDQGV\VWHPG\QDPLFVWKDWDUHQRW
FRYHUHGE\'DO\LQKLVGHILQLWLRQ+LVOLVWLQJVD\VQRWKLQJDERXWFDSDFLW\EXLOGLQJ
SDUWLFLSDWRU\WUDQVSDUHQWGHFLVLRQPDNLQJRULQGLYLGXDOULJKWVRUVRFLDOMXVWLFHRUSUHFDXWLRQRU
HQGRJHQHLW\HWF7KLVLVQRWWRGLPLQLVKKLVRUDQ\RWKHUFRQWULEXWLRQEXWRQO\WRSRLQWRXWWKDWWKHVHDUH
FRQWULEXWLRQVDQGGRQRWRIWKHPVHOYHVSURYLGHDFRPSOHWHQRUPDWLYHSLFWXUH,WLVWKHUHIRUHQHFHVVDU\WR
ORRNWRVHYHUDOGHILQLWLRQVWRGLVFHUQDZLGHVHWRIJXLGLQJSULQFLSOHV7KLVVHDUFKLVLQSURJUHVV
'LVVHQWHQWHUVZKHQGLVFXVVLRQWXUQVWRWKHUROHRIWKHHQYLURQPHQWERWKDVDIDFWRURISURGXFWLRQLQ
HFRQRPLFSURFHVVHVDQGDVDGLUHFWSURYLGHURIVHUYLFHVWKDWFRQWULEXWHWROLIHTXDOLW\7KLVPRYHVWKH
GLVFXVVLRQLQWRGLIILFXOWWHUUDLQVLQFHLWWXUQVDWWHQWLRQWRWKHVWDWHRIWKHHQYLURQPHQWDOVWRFNVDQGWRWKH
LQWHJULW\RIWKHIXQFWLRQLQJHFRV\VWHPVWKDWSURYLGHSURGXFWLYHSRWHQWLDO6XEVWLWXWDELOLW\±RIGLIIHUHQW
IRUPVRIFDSLWDODQGRIHFRQRPLFDOO\SURYLGHGVHUYLFHVIRUWKRVHQRZSURYLGHGGLUHFWO\E\QDWXUH±LVWKH
FHQWUDOLVVXHRIGLVSXWH7KLVLVDGLIILFXOWLVVXHDQGWKHGHEDWHFDQHDVLO\EHFRPHPLUHGE\VHPDQWLFVDQG
WKHWHQVLRQRIGLIIHUHQWGLVFLSOLQDU\DVVXPSWLRQV(VSHFLDOO\DGLYLVLRQKDVDULVHQEHWZHHQHFRQRPLVWV
DQGHFRORJLVWVZLWKWKHODWWHUDUJXLQJWKDWWKHUHDUHPXFKPRUHVHYHUHOLPLWVWRVXEVWLWXWDELOLW\WKDQ
HFRQRPLVWVFKRRVHWRUHFRJQLVHRUDGPLWHJ%RXOGLQJ'DO\$\UHV$\UHVHVSHFLDOO\
KDVDUJXHGWKDWVRPHFODVVHVRIQDWXUDOUHVRXUFHVDQGVRPHHQYLURQPHQWDOVHUYLFHVDUHHVVHQWLDOQRQ
VXEVWLWXWDEOHDQGQRQUHSOLFDEOHDQGDOVRWKDWVRPHDUHWKUHDWHQHGE\WRGD\¶VHFRQRPLFDFWLYLWLHVDQG
GHYHORSPHQWSDWKZD\VHJ$\UHVDQG.QHHVH$\UHV$\UHV$VVHYHUDORWKHUVEHIRUH
KLP$\UHVDUJXHVWKDWWKHUHPXVWEHHFRORJLFDOOLPLWVWRHFRQRPLFDFWLYLWLHVDQGKHPRYHVWKHGLVFXVVLRQ
DORQJE\WU\LQJWRVSHFLI\ZKLFKLPSRUWDQWHQYLURQPHQWDOTXDOLWLHVVKRXOGEHSUHVHUYHGDQGZK\
1RQHWKHOHVVDZDUHRIWKHGDQJHUVLQYROYHGKHVWRSVVKRUWRIVHWWLQJRXWTXDQWLWDWLYHOLPLWV
 
LQGXVWULDOLVHG VRFLHWLHV WRGD\ 7KLV FRQWUDVWV VWDUNO\ ZLWK SUHVHQW DQG DQWLFLSDWHG UDWHV
RIHFRHIILFLHQF\LPSURYHPHQW

7KH VWXG\ FRQFOXGHG WKDW ZKHUHDV VXVWDLQDEOH GHYHORSPHQW LV RIWHQ LQWHUSUHWHG LQ
WHUPV RI LPSURYLQJ WKH HQYLURQPHQWDO SHUIRUPDQFH RI RXU H[LVWLQJ ZD\V RI FUHDWLQJ
ZHDOWK WKH VFDOH RI WKH FKDOOHQJH LW UHSUHVHQWV ± WHQ WZHQW\ DQG HYHQ ILIW\IROG
UHGXFWLRQV ± LV HYLGHQFH WKDW VXFK DSSURDFKHV DUH QRW HQRXJK 6XVWDLQDEOH
GHYHORSPHQW QHHGV WR EH LQWHUSUHWHG DV D VWUDWHJLF FKDOOHQJH ZKLFK ZLOO UHTXLUH
VROXWLRQV WKDW EUHDN H[LVWLQJ WUHQGV LQ FXUUHQW GHYHORSPHQW SURFHVVHV $JDLQVW WKLV
EDFNGURS LW LV QRWHZRUWK\ WKDW ZKHUHDV WKHUH KDYH EHHQ LQWHQVLYH UHVHDUFK DQG
VFLHQWLILF HIIRUWV RQ VRPH DVSHFWV RI 6' IRU H[DPSOH WKH FDUU\LQJFDSDFLW\ RI
HFRV\VWHPV WKH WHFKQLFDO DVSHFWV RI GHPDWHULDOLVDWLRQ OLWWOH ZRUN KDV EHHQ GRQH VR
IDU RQ HWKLFDO DQG HFRQRPLF DVSHFWV VXFK DV GLVWULEXWLRQ DQG DOORFDWLRQ 0RUHRYHU WR
GDWH IHZ VWXGLHV KDYH DGGUHVVHG WKH OLQNDJHV EHWZHHQ WKHVH YDULRXV DVSHFWV 7KH
VWXG\ E\ :HWHULQJV DQG 2SVFKRRU LV H[FHSWLRQDO LQ WKLV UHJDUG 7KH FRKHUHQW DQDO\VLV
RI DOO WKUHH HOHPHQWV VFDOH GLVWULEXWLRQ DQG DOORFDWLRQ LV WKHUHIRUH D SRWHQWLDO
GHILQLQJ WKHPDWLF SULRULW\ IRU 5IRU6' 7KLV UHTXLUHV WKDW 5IRU6' FRQFHUQ LWVHOI ZLWK
WKHGHILQLWLRQDQGH[SORUDWLRQRIDOWHUQDWLYHVRFLRHFRQRPLFIXWXUHV

$V WR VFDOH DQG GLVWULEXWLRQ WZR RI 'DO\
V HOHPHQWV LW LV LQWHUHVWLQJ WKDW WKH )DQG
) UHVRXUFH SURGXFWLYLW\ LPSURYHPHQW 53, WDUJHWV WKDW KDYH EHHQ XVHG LQ VRPH
5IRU6' SURJUDPPHV DUH H[SOLFLWO\ GHYHORSHG IURP D FRQVLGHUDWLRQ RI WKHVH WZR
DVSHFWV DQG E\ DQ H[SOLFLW DWWHPSW WR VROYH WKH µSUREOHP¶ RI XQVXVWDLQDEOH SURGXFWLRQ
FRQVXPSWLRQ HQWLUHO\ WKURXJK DQ HIILFLHQF\ DSSURDFK $ UDGLFDO GHPDWHULDOLVDWLRQ RI
SURGXFWLRQFRQVXPSWLRQ V\VWHPV ZRXOG LQ SULQFLSOH DYRLG WKH QHHG IRU DQ\
FRPSURPLVH RU WUDGHRII EHWZHHQ REMHFWLYHV ,Q SULQFLSOH ZH FRXOG KDOYH UHVRXUFH
WKURXJKSXW DQG KDYH DQ HTXLWDEOH DFFHVV WR UHVRXUFHV DURXQG WKH ZRUOG ZKLOH
PDLQWDLQLQJ RU HYHQ LQFUHDVLQJ ZHOIDUH LI ZH FDQ DFKLHYH ) WR )53,+RZHYHU
DV SRLQWHG RXW LQ WKH1HWKHUODQGV&DVH 6WXG\ :HDYHU DQG -DQVHQ  RI WKH UHFHQW
(672 SURMHFW UHSRUW (672  WKLV SRVLWLRQ LV DPELJXRXV ,Q IDFW WR DYRLG WUDGH
RII D ) WR )53, LV D QHFHVVDU\ FRQGLWLRQ %XW LW LV QRW D VXIILFLHQWFRQGLWLRQ
7KHUH ZRXOG EH QHHG DOVR WR HQVXUH WKDW DQ\ LPSURYHPHQWV LQ 53, ZHUH DFWXDOO\ XVHG
WR UHGXFH UHVRXUFH WKURXJKSXW DFKLHYH JUHDWHU HQYLURQPHQWDO SURWHFWLRQ DQG WR
UHGUHVV WKH ZLGHQLQJ ULFKSRRU JDS LQ JOREDO DFFHVV WR UHVRXUFHV JUHDWHU JOREDO
HTXLW\ ,W ZRXOG DOVR EH QHFHVVDU\ WR HQVXUH WKDW WKH WHFKQRORJLFDO PHDQV IRU
DFKLHYLQJ WKH LPSURYHPHQW LQ UHVRXUFH SURGXFWLYLW\ GLG QRW SRODULVH ZHDOWK DQG SRZHU
RU LQFUHDVH ULVN RU YXOQHUDELOLW\ ,Q HIIHFW ZH ZRXOG QHHG IRU 57' SURJUDPPHV WR EH
OLQNHG WR FRPSOHPHQWDU\ SROLF\ SURJUDPPHV DQG IRU WKHUH WR EH H[SOLFLW FRQVLGHUDWLRQ
RI WKH SUHFDXWLRQDU\ SULQFLSOH 7KLV VXJJHVWV WKDW WKHPDWLF SULRULWLHV DQG SURFHGXUDO
FKDOOHQJHV DUH QHFHVVDULO\ IXVHG LQ 5IRU6' DQG WKDW WKH WZR PD\ QRW EH HDVLO\
VHSDUDWHGLQHYDOXDWLYHDQDO\VHVVXFKDVWKHRQHSURSRVHGLQWKHSUHVHQWVWXG\

$OWKRXJK VXVWDLQDEOH GHYHORSPHQW PD\ EH D PXFKGHEDWHG FRQFHSW WKHUH LV OHVV RI D
GHEDWH RYHU WKH XQVXVWDLQDELOLW\ RI WKH SUHVHQW GHYHORSPHQW SDUDGLJP DQG WKH SUHVHQW
GHYHORSPHQW WUDMHFWRU\ DQG WUHQGV &RQFHUQV DUH UDLVHG HVSHFLDOO\ RYHU WKH JDS
EHWZHHQ ULFK DQG SRRU ZKLFK LV JURZLQJ ERWK EHWZHHQ DQG ZLWKLQ FRXQWULHV DQG IRU
UHVRXUFH GHSOHWLRQ SROOXWLRQ DQG HQYLURQPHQWDO FKDQJH DV D FRQVHTXHQFH RI SUHVHQW
SDWWHUQV RI UHVRXUFH XVH ZKLFK DUH LQWHQVLI\LQJ DQG EHFRPLQJ PRUH JHQHUDOLVHG
(TXDOO\ WKHUH LV D JURZLQJ FRQVHQVXV WKDW WKH SUHVHQW GHYHORSPHQW SDUDGLJP
XQQHFHVVDULO\ LQFUHDVHV FRQIOLFW EHWZHHQ GLIIHUHQW GHYHORSPHQW REMHFWLYHV PDNLQJ
 
WKHP LQFRPSDWLEOH $V D FRQVHTXHQFH WUDGHRIIV EHWZHHQ REMHFWLYHV LPSO\ WKDW
SURJUHVV LQ RQH LV RQO\ DFKLHYDEOH DW WKH H[SHQVH RI GHWHULRUDWLRQ LQ DQRWKHU $ ORJLFDO
FRQFOXVLRQ LV WKDW WKHUH LV DQ LQFUHDVLQJ XUJHQF\ WR UHVWUXFWXUH XQVXVWDLQDEOH SDWWHUQV
RI SURGXFWLRQ DQG FRQVXPSWLRQ E\ UHRULHQWLQJ WKH WUDMHFWRULHV RI GHYHORSPHQW ,Q WXUQ
WKLV DUJXHV IRU 57' DFWLYLWLHV WKDW HVSHFLDOO\ GHDO ZLWK UHVWUXFWXULQJ RI XQVXVWDLQDEOH
SDWWHUQV

$JDLQVW WKH EDFNGURS RI WKLV RQJRLQJ GHEDWH RQ WKH GHILQLWLRQ RI VXVWDLQDEOH
GHYHORSPHQW LW LV XVHIXO WR VWDWH VRPH EDVLF SURSRVLWLRQV WKDW DUH LQWULQVLF WR WKH
VHDUFKIRUVXVWDLQDEOHGHYHORSPHQW

 'HYHORSPHQW LV D FRQWLQXRXV G\QDPLF FRHYROXWLRQDU\ SURFHVV LQYROYLQJ D
VHDUFK IRU LPSURYHPHQW 7KH SXUSRVH RI GHYHORSPHQW LV WR LQFUHDVH TXDOLW\ RI
OLIH
 6XVWDLQDEOH GHYHORSPHQW HPEUDFHV FRQFHUQ IRU WKH ZHOIDUH RI SUHVHQW JHQHUDWLRQV
DQG FRQFHUQ IRU WKH ZHOIDUH RI IXWXUH JHQHUDWLRQV ZKLFK LV WR EH DFKLHYHG LQWHU
DOLD WKURXJK HQYLURQPHQWDO SURWHFWLRQ DQG JUHDWHU HTXLW\ ZLWKLQ DQG EHWZHHQ
JHQHUDWLRQDOFRKRUWV
 7KH FXUUHQW GHYHORSPHQW SDUDGLJP DQG WUDMHFWRU\ DUH XQVXVWDLQDEOH 0RYLQJ
WRZDUG VXVWDLQDEOH GHYHORSPHQW ZLOO WKHUHIRUH UHTXLUH IXQGDPHQWDO SDUDGLJPDWLF
FKDQJHRU³V\VWHPUHQHZDO´
 6\VWHP UHQHZDO LV D ORQJWHUP FRQWLQXRXV SURFHVV RI LQQRYDWLRQ DQG UHVWUXFWXULQJ
WKDW VKRXOG OHDG WR IXQGDPHQWDOO\ QHZ UHODWLRQVKLSV EHWZHHQ HOHPHQWV RI WKH
GHYHORSPHQWDO V\VWHP DQG WR IXQGDPHQWDOO\ LPSURYHG RXWFRPHV RI GHYHORSPHQW
SURFHVVHVRQDFRQWLQXLQJEDVLV
 7KHVH RXWFRPHV VKRXOG LQFOXGH UDGLFDOO\ LPSURYHG VRFLRHFRQRPLF IXWXUHV ZLWK
LPSURYHGHQYLURQPHQWDOSHUIRUPDQFHDQGJUHDWHUHTXLW\
 7KH WUDQVLWLRQ SURFHVV QHHGV WR EH VPRRWK DQG WR EH SROLWLFDOO\ DQG VRFLDOO\
DFFHSWDEOH WHFKQRORJLFDOO\ IHDVLEOH DV ZHOO DV HFRQRPLFDOO\ DIIRUGDEOH DQG
HIILFLHQW
 7KHUH LV QHHG IRU WKH GHFLVLRQ SURFHVVHV VXUURXQGLQJ WUDQVLWLRQ WR IROORZ ZHOO
HVWDEOLVKHGGHPRFUDWLFSULQFLSOHVZKLFKLQFOXGH
 SDUWLFLSDWLRQ
 WUDQVSDUHQF\
 VXEVLGLDULW\
 7KHUH LV QHHG IRU WKH GHFLVLRQ SURFHVV VXUURXQGLQJ WUDQVLWLRQ WR GHPRQVWUDWH
FRQFHUQIRU
 VRFLDOMXVWLFH
 LQGLYLGXDOULJKWV
 SUHFDXWLRQ
 7KHUH LV QHHG WR GHYHORS QHZ VWRFNV RI FDSLWDO DQG FDSDFLWLHV UHOHYDQW WR WUDQVLWLRQ
SURFHVVHVDQGWRVXVWDLQDEOHGHYHORSPHQW7KHVHLQFOXGHHVSHFLDOO\

7KHKLVWRULFDOUHFRUGVKRZVWKDWWKHSURFHVVRIGHYHORSPHQWLVHSLVRGLFDQGWKDWRXWSXWDQGSURGXFWLYLW\
JURZWKLQGLIIHUHQWSHULRGVKDYHEHHQVWLPXODWHGE\FKDQJLQJVWUXFWXUHVRIHFRQRPLFDFWLYLWLHVDQG
WHFKQRORJLFDOFKDQJHDVVRFLDWHGZLWKFOXVWHUVRIFRUHODWHGDQGFRHYROYLQJWHFKQRORJLHVRUJDQLVDWLRQDO
DUUDQJHPHQWVDQGLQVWLWXWLRQV7KHVHFOXVWHUVGHVFULEHHQWLUHVRFLDOWHFKQRORJLFDODQGHFRQRPLFV\VWHPV
RISURGXFWLRQDQGFRQVXPSWLRQZKLFKDUHG\QDPLFDQGHYROYLQJEXWZKLFKKDYHFRKHUHQFHWKURXJK
PXWXDOO\UHLQIRUFLQJIHHGEDFNUHODWLRQVKLSVEHWZHHQDQGDPRQJV\VWHPFRPSRQHQWV
:HDUHDZDUHWKDWWKHUHLVGLVSXWHDQGGLVFXVVLRQRYHUWKHWHUPLQRORJ\WKDWPLJKWEHDSSOLHGHVSHFLDOO\
LQUHJDUGWRWKHDSSURSULDWHQHVVRIWHUPV±VXFKDVFDSLWDO±WKDWGHULYHIURPHFRQRPLFDQDO\VLVEXWDUH
DSSOLHGKHUHLQUHODWLRQWRHQYLURQPHQWDORUVRFLDOTXDOLWLHV7KHUHLVDVXEVWDQWLDOOLWHUDWXUHHPHUJLQJLQ
 
 FDSLWDO WKDW PLJKW VXEVWLWXWH IRU GLPLQLVKLQJ VWRFNV RI HQYLURQPHQWDO
FDSLWDO DQG WKDW PLJKW KHOS PDNH PRUH SURGXFWLYH XVH RI WKRVH VWRFNV
HJVFLHQWLILFFDSLWDOWHFKQRORJLFDOFDSLWDOKXPDQFDSLWDOVRFLDOFDSLWDO
 FDSDFLWLHVIRUFRQWLQXRXVOHDUQLQJDQGDGDSWDWLRQ

 0XOWLSOHFKDOOHQJHVRIVXVWDLQDEOHGHYHORSPHQW

6XVWDLQDEOH GHYHORSPHQW SRVHV VSHFLDO FKDOOHQJHV WR VFLHQFH WHFKQRORJ\ SXEOLF
SROLF\DQGGHPRFUDF\7KHVHDULVHEHFDXVH

 7KH V\VWHPV ZH DUH GHDOLQJ ZLWK DUH FRPSOH[ LQFRPSOHWHO\ XQGHUVWRRG DQG IDVW
FKDQJLQJ 7KH\ DUH YXOQHUDEOH WR RXU GHFLVLRQV DQG DFWLRQV DQG DUH FKDUDFWHULVHG
E\SRWHQWLDOLQVWDELOLW\DQGLUUHYHUVLELOLW\
 :H KDYH PXOWLSOH VWDNHKROGHUV DQG FRQIOLFWLQJ REMHFWLYHV DOO RI ZKLFK KDYH WR EH
UHFRQFLOHGLQJRDOVHWWLQJDQGGHFLVLRQPDNLQJSURFHVVHV
 1RW DOO VWDNHKROGHUV DUH DEOH GLUHFWO\ WR UHSUHVHQW WKHPVHOYHV DQG WKHLU LQWHUHVWV LQ
GHFLVLRQ PDNLQJ SURFHVVHV HJ IXWXUH JHQHUDWLRQV FKLOGUHQ WKH SRRU WKH
GLVDGYDQWDJHG WKH LQDUWLFXODWH SHRSOH ZKR UHVLGH LQ GLVWDQW SROLWLFDO MXULVGLFWLRQV
RUFRXQWULHVRWKHU±QRQKXPDQ±OLIHIRUPVHWF
 'HFLVLRQFULWHULDPD\EHIX]]\FRQWH[WGHSHQGHQWDQGXQVWDEOH
 7KHUH LV DQ LQWHUGHSHQGHQFH EHWZHHQ GLIIHUHQW VSDWLDO OHYHOV RI WKH GHYHORSPHQWDO
V\VWHP ORFDO QDWLRQDO UHJLRQDO DQG JOREDO DQG EHFDXVH WKHUH LV VWURQJ µSDWK
GHSHQGHQF\¶ LQ GHYHORSPHQWDO SURFHVVHV ZKLFK LPSOLHV QRW RQO\ WKDW WKH SUHVHQW
LV DIIHFWHG E\ WKH SDVW EXW DOVR WKDW WKH SUHVHQW RSHQV XS RU FRQVWUDLQV IXWXUH
GHYHORSPHQWRSSRUWXQLWLHV
 :H DUH GHDOLQJ ZLWK GLVWULEXWHG LQQRYDWLRQ V\VWHPV ZLWK PDQ\ GHFHQWUDOLVHG DQG
LQGLYLGXDO EXW LQWHUGHSHQGHQW DFWRUV ZKR QHHG WR DFW WRJHWKHU LQ D FRRUGLQDWHG
IDVKLRQLQRUGHUWREULQJDERXWFKDQJH
 %HFDXVH RI WKH FRHYROXWLRQDU\ QDWXUH RI FKDQJH SURFHVVHV WKHUH LV D QHHG WR
LQWHJUDWH DQG FRRUGLQDWH EHKDYLRXUDO WHFKQRORJLFDO LQVWLWXWLRQDO DQG RWKHU
LQQRYDWLRQV VR WKDW WKHVH GHYHORS LQ WKH VDPH GLUHFWLRQ DQG WR D FRQVLVWHQW
WLPHIUDPH
 &KDQJHV LQ WKH LQVWLWXWLRQDO IUDPHZRUN RI SROLFLHV DQG UHJXODWLRQV PD\ EH DQ
HVVHQWLDOSUHUHTXLVLWHIRUWUDQVLWLRQ
 &KDQJH LQ WKH GLUHFWLRQ RI VXVWDLQDEOH GHYHORSPHQW LPSOLHV V\VWHP UHQHZDO RU
SDUDGLJPDWLF FKDQJH ZKLFK UHTXLUHV WKDW ZH DFKLHYH µOHDSV¶ RU µMXPSV¶ LQ V\VWHP
SHUIRUPDQFHDQGWKDWZHDFWVWUDWHJLFDOO\
7KLV UHTXLUHV D ORQJWHUP DSSURDFK ZKLFK LV LQFRQVLVWHQW ZLWK WKH VKRUWWHUP
GHFLVLRQ DQG DFWLRQ KRUL]RQV RI UHVHDUFK SURMHFWV DQG SROLWLFDOEXVLQHVV GHFLVLRQ
PDNLQJ
%HFDXVH ZH DUH GHDOLQJ ZLWK ORQJ WLPH KRUL]RQV DQG ZLWK G\QDPLF XQFHUWDLQ
V\VWHPV WKHUH LV QHHG IRU FRQWLQXRXV PRQLWRULQJ DQG DGMXVWPHQW DQG IRU D
FDSDFLW\WRDGDSWWRVXUSULVHVWKDWDUHLQHYLWDEOH
6FLHQFH DQG WHFKQRORJ\ DUH QRW QHFHVVDULO\ D VRXUFH RI DQVZHUV RU VROXWLRQV EXW
FDQ EH D SDUW RI WKH SUREOHP 7KHUH LV QHHG WR EXLOG DZDUHQHVV RI WKH OLPLWV RQ WKH
FHUWDLQW\ RI RXWFRPHV DQG DZDUHQHVV WKDW VFLHQFHEDVHG LQWHUYHQWLRQV LQ FRPSOH[

WKHLQWULQVLFDOO\LQWHUGLVFLSOLQDU\UHVHDUFKILHOGWKDWGHDOVZLWKTXDQWLWDWLYHDQGTXDOLWDWLYHLVVXHVRI
VXEVWLWXWDELOLW\DQGFRPSOHPHQWDULW\
 
QDWXUDO SURFHVVHV FDQ FRQVWLWXWH LQ WKHPVHOYHV D VHOIUHQHZLQJ VRXUFH RI
SUREOHPV WKDW PD\ MHRSDUGLVH FRPPXQLW\ OLYHOLKRRGV KHDOWK DQG IXWXUH HFRQRPLF
SURVSHFWV

&RPSOH[LW\ XQFHUWDLQW\ DQG LUUHYHUVLELOLW\ KDYH LPSOLFDWLRQV IRU VFLHQFH IRU
VXVWDLQDEOH GHYHORSPHQW 6LQFH RXU FRQFHUQ LV IRU WKH LQWHUDFWLRQ EHWZHHQ HFRORJLFDO
V\VWHPV DQG VRFLRHFRQRPLF V\VWHPV WKHUH LV D QHHG WR LQWHJUDWH D ZLGH UDQJH RI
VSHFLDOLVHG NQRZOHGJH IURP GLIIHUHQW VXEMHFW DUHDV LQ RUGHU WR GHYHORS VROXWLRQV WR
FURVVFXWWLQJ SUREOHPV )XUWKHUPRUH EHFDXVH VROXWLRQV WR GHYHORSPHQWDO SUREOHPV
QHHG WR EH DGDSWHG WR WKH LPSOHPHQWDWLRQ FRQWH[W JHQHUDO VROXWLRQV DUH XQOLNHO\
7KHUH LV D QHHG WR FRPELQH H[SHUW NQRZOHGJH ZLWK ORFDO NQRZOHGJH LQ WKH
GHYHORSPHQW DQG LPSOHPHQWDWLRQ RI FXVWRPLVHG VROXWLRQV :H KDYH LQFRPSOHWH DQG
LPSHUIHFW NQRZOHGJH 7KHUH DUH VXEVWDQWLDO ULVNV DQG WKHUH LV D UHDO GDQJHU RI SHUYHUVH
RXWFRPHV IURP LQWHUYHQWLRQV 2XU WHFKQRORJLHV DQG LQWHUYHQWLRQV DUH LQFUHDVLQJO\
SRZHUIXO DQG RXWFRPHV ERWK JRRG DQG EDG DUH LQWULQVLFDOO\ XQFHUWDLQ :H WKHUHIRUH
QHHG WR H[HUFLVH SUHFDXWLRQ :KLOH WKH UROH RI VFLHQFH ZLOO EH WR WU\ WR UHGXFH
XQFHUWDLQW\ WKLV PD\ QRW EH SRVVLEOH LQ VRPH FDVHV DQG LQ RWKHUV UHGXFLQJ
XQFHUWDLQW\ PD\ LPSO\ H[SHULPHQWDWLRQ DQG ULVN WDNLQJ 7KHUH LV D QHHG IRU VFLHQWLVWV
WRFRPPXQLFDWHUHVLGXDOXQFHUWDLQW\DQGULVNFOHDUO\WRVWDNHKROGHUV

7KH LQKHUHQW FRPSOH[LW\ KLJK VWDNHV DQG XUJHQF\ RI VXVWDLQDEOH GHYHORSPHQW LV QRW
VRPHWKLQJ WKDW FDQ EH KDQGOHG E\ WHFKQRORJLFDO DGYDQFHV DORQH 1HZ TXDOLW\
DVVXUDQFH SURFHVVHV DUH QHHGHG IRU VFLHQFH DQG SROLF\ IRU VXVWDLQDELOLW\ EDVHG RQ
ZLGH VRFLHWDO DQG HWKLFDO UHIOHFWLRQV 7KH GHHS LQYROYHPHQW RI SROLF\PDNHUV DQG WKH
SXEOLF LQ WKH TXDOLW\ DVVXUDQFH RI LQQRYDWLRQV LQ VFLHQFH DQG WHFKQRORJ\ WKXV EHFRPHV
QHFHVVDU\ 6FLHQWLVWV PXVW OHDUQ DV ZHOO DV WHDFK 3ROLF\ PDNHUV PXVW VSHFLI\ WKHLU
QHHGV DQG DFFHSW XQFHUWDLQW\ DV ZHOO 7KH JHQHUDO SXEOLF PXVW XVH WKHLU GLVFULPLQDWLRQ
RQ VFLHQWLILF TXHVWLRQV DV RQ DOO RWKHU TXHVWLRQV RI SXEOLF FRQFHUQ 7KH ROG FRQFHSWLRQ
RI VFLHQWLILF FRPPXQLFDWLRQ DV D RQHZD\ WUDIILF RI LQIRUPDWLRQ IURP H[SHUWV WR WKH

7KLVSRLQWKDVEHHQSDUWLFXODUO\VWUHVVHGE\)XQWRZLF]HWDO$GYDQFHVLQVFLHQFHDUHRSHQLQJXSQHZ
GRPDLQVRISRWHQWLDOWHFKQRORJLFDOLQQRYDWLRQZLWKSRWHQWLDOO\YDVWFRQVHTXHQFHV6FLHQFHRIIHUV
SRWHQWLDOO\YHU\SRZHUIXOWHFKQRORJLHVZLWKERWKXSVLGHVDQGULVNV7KHSXUVXLWRIVXVWDLQDEOH
GHYHORSPHQWWKURXJKVFLHQFHDQGWHFKQRORJ\LVWKHUHIRUHULVN\DQGVRPHRIWKHVHULVNVDUHLQKHUHQWLQWKH
SRWHQWLDOLWLHVRIVFLHQFHDQGWHFKQRORJ\WKHPVHOYHV.QRZOHGJHDQGWHFKQRORJ\SHUPLWPRUH
VRSKLVWLFDWHGLQWHUYHQWLRQVLQHFRV\VWHPIXQFWLRQLQJDQGWKHFRPSRQHQWVRIOLIHLWVHOI\HWRXUNQRZOHGJH
RIWKHV\VWHPVLQZKLFKZHLQWHUYHQHLVLQFRPSOHWHDQGODJVEHKLQGRXULQWHUYHQWLRQV6FLHQFHEDVHG
LQWHUYHQWLRQKDVLQWKHSDVWFRQWULEXWHGWRLQGXVWULDOLVDWLRQSURFHVVHVWKDWKDYHSURYHQKLJKO\GLVUXSWLYH
WRHFRV\VWHPVDWORFDODQGJOREDOOHYHOV6RPHQHZFRPPHUFLDOO\DWWUDFWLYHWHFKQRORJLHVPD\DOVREH
LQFRPSDWLEOHZLWKHFRORJLFDOVWDELOLW\DQGHQYLURQPHQWDOTXDOLW\JRDOV$QDORJRXVO\FRPPHUFLDOO\
GULYHQLQQRYDWLRQDQGWHFKQRORJ\WUDQVIHUFDQZRUNWRKHLJKWHQVRFLRHFRQRPLFVWUDWLILFDWLRQDQGVR
ZRUVHQSRYHUW\IRUGLVDGYDQWDJHGSRSXODWLRQVUDWKHUWKDQUHGXFHLW2QHIHDWXUHRIPDQ\QHZGRPDLQVRI
VFLHQFHEDVHGLQQRYDWLRQLVWKHLULQWHUYHQWLRQLQFRPSOH[ELRORJLFDODQGHFRV\VWHPSURFHVVHVZKHUH
TXDOLW\DVVXUDQFHLQWHUPVRIRXWFRPHVLVDOPRVWLPSRVVLEOHWRFRQGXFW±LQSDUWEHFDXVHVRPHRIWKH
DGYHUVHFRQVHTXHQFHVFDQEHYHU\ORQJWHUPDQGDUHDOVRGLIILFXOWWRFRQWURO7KHUHDUHPDQ\H[DPSOHVRI
HIIHFWVWKDWFDQEHIHOWRYHUORQJWLPHVSDQVDQGRILQWHUYHQWLRQVLQVRFLDOHFRQRPLFDQGHFRV\VWHP
SURFHVVHVWKDWRQFHLQLWLDWHGFDQQRWHDVLO\EHPDVWHUHG*02V%6(HWF0DQ\RIWKHµPLUDFOHV¶RI
LQFUHDVHGSURGXFWLYLW\ZLWKLQWKHDJURIRRGLQGXVWU\KDYHKHLJKWHQHGWKHYXOQHUDELOLW\RIIRRGSURGXFWLRQ
V\VWHPVWRWHFKQRORJLFDOHFRQRPLFRUVRFLDOGLVUXSWLRQV,QWKHILVKLQJLQGXVWU\WKH\KDYHLQFUHDVHGWKH
OLNHOLKRRGRIVSHFLHVH[WLQFWLRQ7KHFRPSOH[LWLHVRIPRGHUQVFLHQFHEDVHGSURGXFWLRQDQGHQYLURQPHQWDO
HQJLQHHULQJSUDFWLFHVSRVHUDGLFDOQHZFKDOOHQJHVIRUSXEOLFSROLF\7KHQHZFRQWH[WUHTXLUHVSURFHGXUHV
IRUHYDOXDWLQJVFLHQFHDQGWHFKQRORJ\FRQWULEXWLRQVDJDLQVWFULWHULDRIVXVWDLQDELOLW\ZKLFKLQWXUQ
UHTXLUHVDZDUHQHVVEXLOGLQJRIWKHQHHGIRUVXFKHYDOXDWLRQDQGFDSDFLW\EXLOGLQJIRUVXFKHYDOXDWLRQ
 
SXEOLF KDV WR EH UHSODFHG E\ D QRWLRQ RI SDUWQHUVKLS WKURXJK UHFLSURFDO OHDUQLQJ
DPRQJWKRVHLQYROYHGLQWKHSURFHVV)XQWRZLF]HWDO

'HYHORSPHQW SURFHVVHV LQYROYH PDQ\ VWDNHKROGHUV DQG SUHVHQW XV ZLWK PXOWLSOH DQG
RIWHQ FRQIOLFWLQJ REMHFWLYHV ZKLFK KDYH WR EH UHFRQFLOHG LQ JRDOVHWWLQJ DQG GHFLVLRQ
PDNLQJ SURFHVVHV $OO VWDNHKROGHU JURXSV VKRXOG EH DSSURSULDWHO\ UHSUHVHQWHG DQG
WKHLU FRQFHUQV VKRXOG EH LGHQWLILHG DQG UHSUHVHQWHG LQ GHVLJQ DQG GHFLVLRQ SURFHVVHV
,Q WKLV UHJDUG LW KDV EHHQ VXJJHVWHG &KXQJ DQG /R  WKDW SDUWLHV ZLWK RQH RU
PRUHRIWKHIROORZLQJFKDUDFWHULVWLFVVKRXOGFRXQWDVDVWDNHKROGHUJURXS

L 7KRVH ZKR PLJKW EH DIIHFWHG SRVLWLYHO\ RU QHJDWLYHO\ E\ GHFLVLRQV RQ WKH LVVXH
LQTXHVWLRQ
LL 7KRVHKDYLQJGLUHFWGHFLVLRQPDNLQJSRZHURQWKHLVVXH
LLL 7KRVHKDYLQJDKLJKGHJUHHRIUHOLDQFHRQWKHGHFLVLRQRXWFRPHRIWKHLVVXH
LY 7KRVH ZKRVH DFWLYLWLHV DUH VXEVWDQWLDOO\ DIIHFWHG E\ WKH GHFLVLRQ RXWFRPH HJ
VRFLHW\LQJHQHUDODQGIXWXUHJHQHUDWLRQV

7KLVODVWJURXSLVLQFOXGHGWRUHIOHFWLQSDUWLFXODULQWHUJHQHUDWLRQDOHTXLW\

'HFLVLRQ FULWHULD PD\ EH IX]]\ FRQWLQJHQW RQ FRQWH[W DQG XQVWDEOH %\ ZD\ RI
H[DPSOH WKH GHEDWH RQ UHVRXUFH SURGXFWLYLW\ LPSURYHPHQW DQG LWV UROH LQ VXVWDLQDEOH
GHYHORSPHQW FHQWUHV RQ WKH UHODWLRQVKLS EHWZHHQ WHFKQRORJ\ DQG UHVRXUFHV 7KH
KLVWRU\ RI WHFKQRORJLFDO FKDQJH LV QRWKLQJ LI LW LV QRW RQH RI UHVRXUFH VXEVWLWXWLRQV
$JDLQVW WKLV EDFNGURS VRPH DUJXH WKDW LW LV PHDQLQJOHVV WR SLQSRLQW DQ\ UHVRXUFH DV
FULWLFDO EHFDXVH ZKDW ZH FRQVLGHU WR EH D UHVRXUFH LV D IXQFWLRQ RI WHFKQRORJ\ DQG
WHFKQRORJ\ ± DQG KHQFH WKH UHVRXUFH EDVH ± LV DOZD\V VKLIWLQJ 6KRXOG ZH GHILQH
VXVWDLQDELOLW\ LQ WHUPV RI FULWLFDO UHVRXUFHV UHVRXUFH SURGXFWLYLW\ LPSURYHPHQW RU LQ
WHUPV RI WKH UDWH RI UHVRXUFH VXEVWLWXWLRQ" 7KHUH DUH SDUDOOHO GHEDWHV RYHU WKH PHDQLQJ
RI JUHDWHU JOREDO HTXLW\ (TXLW\ LQ ZKDW" (TXLW\ LQ DFFHVV WR UHVRXUFHV" (TXLW\ LQ
DFFHVV WR WKH WHFKQRORJLHV WKDW HQDEOH XVHIXO JRRGV DQG VHUYLFHV WR EH SURGXFHG IURP
UHVRXUFHV" (TXLW\ LQ DFFHVV WR *13" (TXLW\ LQ FRQVXPSWLRQ" %HFDXVH RI WKHVH
FRPSOLFDWLRQV DQ\ QRUPDWLYH VWDWHPHQW DERXW ZKDW FRQVWLWXWHV VXVWDLQDELOLW\ LV OLNHO\
WR IDOO RQ D FRQWLQXXP EHWZHHQ WKH H[WUHPHV RI SUHFLVLRQ DQG IX]]LQHVV 3UHFLVH
FULWHULD DUH OLNHO\ WR EH PRVW HDVLO\ FRPPXQLFDWHG DQG XQGHUVWRRG DQG DOVR PRVW
HDVLO\ PDGH RSHUDWLRQDO EXW WKH\ DUH DOVR OLNHO\ WR EH SRWHQWLDOO\ DPELJXRXV DQG
PLVOHDGLQJ DQG WKHUHIRUH DOVR PRVW YLJRURXVO\ FRQWHVWHG 9DJXH DQG IX]]\ FULWHULD
DUH OLNHO\ WR EH OHVV HDV\ WR GHILQH WR FRPPXQLFDWH DQG WRPDNH RSHUDWLRQDO EXW PD\
EH PRUH DSSURSULDWH OHVV PLVOHDGLQJ DQG OHVV FRQWHVWDEOH 7KLV VHWV D FKDOOHQJH IRU
VFLHQFH WR DUWLFXODWH DQG DQDO\VH WKH LQWHUGHSHQGHQFLHV DPRQJ REMHFWLYHV DQG
GHYHORSPHQWWUDMHFWRULHVXVLQJFRHYROXWLRQDU\DSSURDFKHV

'LIIHUHQW VSDWLDO OHYHOV RI WKH GHYHORSPHQWDO V\VWHP ORFDO QDWLRQDO UHJLRQDO DQG
JOREDO DUH LQWHUGHSHQGHQW 7KHUH LV D QHHG WKHUHIRUH WR HQVXUH FRPSDWLELOLW\EHWZHHQ
REMHFWLYHV DQG DFWLRQV DW GLIIHUHQW VSDWLDO OHYHOV HVSHFLDOO\ WR HQVXUH WKDW KLJKHUOHYHO
REMHFWLYHV DQG KLJKHUOHYHO FRQWH[WV JXLGH ORFDO DFWLRQV $W WKH VDPH WLPH WKHUH LV D
QHHG WR HQVXUH WKDW WKH UHJXODWRU\ DQG SROLF\ IUDPHZRUN DW D 0HWD OHYHO IDFLOLWDWHV
UDWKHU WKDQ REVWUXFWV VXVWDLQDEOH VROXWLRQV DW ORZHU OHYHOV $ERYH DOO WKHUH LV D QHHG
WR DYRLG LQGHSHQGHQWO\ GHWHUPLQHG VKRUWWHUP DFWLRQV WKDW KDYH WKH SRWHQWLDO IRU
GHVWUXFWLYHDQGLUUHYHUVLEOHLPSDFWVRQWKHV\VWHPDVDZKROH

 
:H DUH GHDOLQJ ZLWK GLVWULEXWHG LQQRYDWLRQ V\VWHPV ZLWK PDQ\ GHFHQWUDOLVHG DQG
LQGHSHQGHQW DFWRUVZKR QHHG WR DFW WRJHWKHU LQ D FRRUGLQDWHGIDVKLRQLQRUGHU WREULQJ
DERXW FKDQJH WKDW LV LQ HYHU\RQH¶V EHVW LQWHUHVW 7KH GLPHQVLRQV RI WKLV SUREOHP DUH
ZHOO XQGHUVWRRG EXW WKH\ DUH QRW HDVLO\ WDFNOHG 7KH EDVLF SUREOHP LV WKDW WKHUH DUH
LQWULQVLF ELDVHV DJDLQVW VWUDWHJLF FRRSHUDWLYH DFWLRQV WKDW DUH LQ WKH LQWHUHVW RI
HYHU\RQH :KHQ GHDOLQJ ZLWK D GLVWULEXWHG LQQRYDWLRQ V\VWHP WKHUH LV QHHG IRU
FRPPRQ XQGHUVWDQGLQJ WR EH GHYHORSHG DURXQG SUREOHP GHILQLWLRQV DQG VROXWLRQ
SRVVLELOLWLHV DQG IRU WKH GHYHORSPHQW RI VWUDWHJLHV IRU LPSOHPHQWLQJ FKDQJH 6LQFH
DFWRUV DUH LQWHUGHSHQGHQW QRW RQO\ GR DFWLRQV QHHG WR EH FRRUGLQDWHGEXWDOVRDEDVLV
RIWUXVWQHHGVWREHHVWDEOLVKHGEHWZHHQDFWRUVVRHDFKKDVFRQILGHQFHLQWKHRWKHUV

6LQFH WKH FXUUHQW GHYHORSPHQW SDUDGLJP LV QRW VXVWDLQDEOH DQG VLQFH WKHUH LV D VWURQJ
SDWKGHSHQGHQF\ LQ GHYHORSPHQW SURFHVVHV 1HOVRQ DQG :LQWHU  PRYLQJ LQ WKH
GLUHFWLRQ RI VXVWDLQDEOH GHYHORSPHQW ZLOO UHTXLUH V\VWHP UHQHZDO :KHUHDV PRVW 57'
DFWLYLW\ LV EDVHG RQ LQFUHPHQWDO LPSURYHPHQW ZLWKLQ WKH IUDPHZRUN RI WKH SUHYDLOLQJ
GHYHORSPHQW SDUDGLJP DQG FDQ EH EDVHG XSRQ XVLQJ WKH SDVW DV D EDVLV IRU IRUHFDVWLQJ
IXWXUH FRQWH[WV VFLHQFH DQG 57' IRU VXVWDLQDEOH GHYHORSPHQW PXVW QHFHVVDULO\ EH
LQYROYHG ZLWK SUHVFULSWLRQ UDWKHU WKDQ ZLWK SUHGLFWLRQ 2QH LPSOLFDWLRQ LV WKDW 57'
IRU VXVWDLQDEOH GHYHORSPHQW FDQQRW UHO\ RQ WKH SDVW DV D JXLGH WR WKH IXWXUH VLQFH WKH
YHU\ REMHFWLYH LV WR PDQDJH WUDQVLWLRQ IURP WKH SUHVHQW VRFLRHFRQRPLF VLWXDWLRQ WR D
UDGLFDOO\ GLIIHUHQW IXWXUH $QRWKHU LV WKDW EHFDXVH RI WKH ORQJWHUP WLPH KRUL]RQV
LQYROYHG DQG XQFHUWDLQW\ LQFOXGLQJ XQFHUWDLQW\ DERXW SUHFLVH HQGV DQG PHDQV
PDQDJHPHQW RI FKDQJH QHHGV WR EH E\ D SURFHVV RI IHHGEDFN DQG FRUUHFWLRQ XVLQJ
WDUJHWVLQGLFDWRUVDQGPRQLWRULQJSURFHVVHVWRJXLGHDQGVWHHUFKDQJH

 1HZFKDOOHQJHVUROHVDQGJRDOVIRUVFLHQFHDQG57'

7KH FKDUDFWHULVWLFV RI WKH SUREOHPV SRVHG E\ VXVWDLQDEOH GHYHORSPHQW ± FRPSOH[LW\
PXOWLFULWHULD GHFLVLRQPDNLQJ LUUHYHUVLELOLW\ PXOWLSOH DFWRUV HWF ± LPSO\ QHZ
FKDOOHQJHV IRU 5IRU6' ,Q WXUQ WKHVH LPSO\ QHZ UROHV IRU VFLHQFH DQG VFLHQWLVWV DQG
QHZ JRDOV IRU UHVHDUFK DFWLYLWLHV )LUVWO\ WKH\ LPSO\ D QHHG WR UHGLUHFW VFLHQWLILF HIIRUW
ZKLFK LV PRVWO\ RULHQWHG WRZDUG LQFUHPHQWDO LPSURYHPHQW LQ WKH V\VWHPV RI ZHDOWK
FUHDWLRQ ZLWKLQ WKH SUHYDLOLQJ GHYHORSPHQW SDUDGLJP VR WKDW WKLV WDUJHWV WKH WKHPDWLF
SULRULWLHV DQG SURFHVV FKDOOHQJHV SRVHG E\ 6' 6HFRQGO\ WKH\ LPSO\ WKDW UHVHDUFKDQG
VFLHQWLILF HIIRUW EHFRPH LQWHJUDO HOHPHQWV RI WKH SURFHVV E\ ZKLFK VRFLHW\ PRYHV
WRZDUG VXVWDLQDEOH GHYHORSPHQW HQGRJHQRXV WR LW UDWKHU WKDQ VLPSO\ DGMXQFW RU
H[RJHQRXV HQGHDYRXUV 7KLUGO\ WKH\ VSHFLI\ QHZ UROHV IRU VFLHQWLVWV ZLWKLQ WKH
SURFHVV RI VXVWDLQDEOH GHYHORSPHQW DV LQLWLDWRUV IDFLOLWDWRUV DQG FRRUGLQDWRUV RI
FKDQJH DV PHGLDWRUV LQ SURFHVVHV RI GHFLVLRQ PDNLQJ DV FRPPXQLFDWRUV DV WHDFKHUV
DQG OHDUQHUV DQG DV GLVVHPLQDWRUV 7KLV LPSOLHV WKDW PXFK 5IRU6' ZLOO QHFHVVDULO\

7KLVLVQRWWRLPSO\KRZHYHUWKDWVFLHQFHLVXQLTXHO\UHVSRQVLEOHIRUWKHVHWDVNV7KHUHZLOOEH
FRQWULEXWLRQVQHHGHGDOVRIURPWKHUHVWRIVRFLHW\HJLQSROLWLFVPHGLDDQGHGXFDWLRQ,WLVWRLPSO\
KRZHYHUWKDWVFLHQFH±MXVWDVWKHUHVWRIVRFLHW\±ZLOOQHHGWRWDNHRQQHZUROHV7KLVKDVVHYHUDO
LPSOLFDWLRQV1HZUROHVIRUVFLHQFHZLOOLPSO\WKHQHHGIRUILQDQFLDODQGRWKHUUHVRXUFHVWREHGHYRWHG
ZLWKLQUHVHDUFKEXGJHWVWRWKHIXOILOOPHQWRIWKHVHQHZUROHVIRUH[DPSOHIRUFRPPXQLFDWLRQV,WDOVR
LPSOLHVWKDWWKHUHLVQHHGWRFRQVLGHUWKHOLQNDJHVEHWZHHQWKHUROHVRIVFLHQFHLQVXVWDLQDEOHGHYHORSPHQW
DQGWKHUROHVRIWKHUHVWRIVRFLHW\:KLFKPRGHOVIRUFRRSHUDWLRQEHWZHHQVFLHQWLVWVDQGWKHUHVWRI
VRFLHW\ZRUNEHVW",QUHJDUGWRWKHOLQNEHWZHHQVFLHQFHDQGSROLF\PDNLQJIRUH[DPSOHKRZGRHVWKH
 
EH DFWLRQ RU LPSOHPHQWDWLRQ RULHQWHG )LQDOO\ WKH\ LPSO\ QHZ JRDOV IRU VFLHQFH DQG
UHVHDUFK UHODWHG WR RXWFRPHV WKDW DUH GLIIHUHQW IURP WKH XVXDO VFLHQWLILF SURGXFWV RI
QHZ GLVFRYHULHV QHZ WKHRU\ GDWD PRGHOV LQIRUPDWLRQ DQG SXEOLFDWLRQV ,Q DGGLWLRQ
WR FRQYHQWLRQDO µVFLHQWLILF DQG WHFKQRORJLFDO FDSLWDO¶ WKHVH QHZ RXWFRPHV LQFOXGH
DGGLWLRQV WR KXPDQ VRFLDO DQG LQVWLWXWLRQDO FDSLWDO QHZ FDSDFLWLHV DQG D QHZ
RULHQWDWLRQ RI VRFLHWDO HIIRUW LQ WKH GLUHFWLRQ RI VXVWDLQDEOH GHYHORSPHQW 7KHVH
RXWFRPHV ZLOO LQFOXGH LPSURYHG SURFHGXUHV IRU FRPPXQLFDWLRQ GHFLVLRQPDNLQJ ULVN
DVVHVVPHQWDQGDUWLFXODWLRQWKHPDQDJHPHQWRIXQFHUWDLQW\TXDOLW\DVVXUDQFHHWF

7KH XUJHQF\ DQG VFDOH RI WKH VXVWDLQDELOLW\ FKDOOHQJH ZLOO UHTXLUH D VKLIW LQ WKH
SULRULWLHV DQG RULHQWDWLRQ RI VFLHQFHWHFKQRORJ\ ,Q HVVHQFH LW ZLOO UHTXLUH WKDW
VFLHQWLVWV DGGUHVV WKH PRVW XUJHQW SUREOHPV LQ VRFLHW\ LQ SURSRUWLRQ WR WKHLU
LPSRUWDQFH DQG WKDW D JUHDWHU DSSUHFLDWLRQ LV GHYHORSHG LQ VFLHQWLILF DQG GHYHORSPHQW
IRUD RI WKH YLUWXHV RI PXQGDQH VFLHQFH RULHQWHG WRZDUG HYHU\GD\ SUREOHPV 7KH
REMHFWLYH RI VFLHQWLILF HQGHDYRXU LQ WKLV QHZ FRQWH[W PD\ ZHOO EH WR HQKDQFH WKH
SURFHVV RI WKH VRFLDO UHVROXWLRQ RI WKH SUREOHP LQFOXGLQJ SDUWLFLSDWLRQ DQG PXWXDO
OHDUQLQJ DPRQJ VWDNHKROGHUV UDWKHU WKDQ D GHILQLWLYH µVROXWLRQ¶ RU µWHFKQRORJLFDO
LPSOHPHQWDWLRQ¶ 7KLV LV OLNHO\ WR UHTXLUH SURFHGXUHV DQG PHFKDQLVPV IRU JXLGLQJ
VFLHQWLILF ZRUN DQG WHFKQRORJ\ DSSOLFDWLRQV WRZDUG LQQRYDWLRQV WKDW UHVSHFW
IXQGDPHQWDO VXVWDLQDELOLW\ YDOXHV VXFK DV ORFDO HFRV\VWHP UHVLOLHQF\ HQHUJ\
HIILFLHQF\ IRRG VHFXULW\ DQG HQKDQFHG SUREOHPVROYLQJ FDSDFLWLHV RI ORFDO
SRSXODWLRQV)XQWRZLF]HWDO

)XQWRZLF] HW DO  KDYH GHYHORSHG D FODVVLILFDWLRQ RI WKH FKDOOHQJHV WR VFLHQFH
SRVHG E\ VXVWDLQDEOH GHYHORSPHQW &KDOOHQJHV WR VFLHQFH IDOO XQGHU WKH IROORZLQJ
KHDGV WHFKQLFDO FKDOOHQJHV HPSLULFDOPHWKRGRORJLFDO FKDOOHQJHV PRUDOSURFHGXUDO
FKDOOHQJHV FKDOOHQJHV UHODWLQJ WR WKH SULRULWLHV DQG RULHQWDWLRQ RI VFLHQFH HIIRUWV
FKDOOHQJHV UHODWLQJ WR TXDOLW\ DVVXUDQFH DQG WR ORVV RI WUXVW LQ VFLHQWLVWV DQG SROLF\
PDNHUV $V WR WHFKQRORJLFDO FKDOOHQJHV WKHUH LV QHHG IRU VFLHQFH DQG 57' WR KHOS
GHOLYHU OHDSV LQ WHFKQLFDO HFRQRPLF DQG HQYLURQPHQWDO SHUIRUPDQFH RI WHFKQRORJLHV
DQG IRU WHFKQRORJLHV WR EH GHYHORSHG WKDW PHHW PXOWLFULWHULD SHUIRUPDQFH REMHFWLYHV
$V WR HPSLULFDO DQG PHWKRGRORJLFDO FKDOOHQJHV WKHUH LV QHHG IRU VFLHQFH WR KHOS
DFKLHYH D EHWWHU XQGHUVWDQGLQJ RI RXU HQYLURQPHQW DQG WKH SODQHWDU\ OLIH VXSSRUW
V\VWHP DQG RI WKH QDWXUH RI LQWHUDFWLRQV EHWZHHQ HFRORJLFDO DQG VRFLRHFRQRPLF
V\VWHPV 7R DFKLHYH WKLV EHWWHU XQGHUVWDQGLQJ RI RXU HQYLURQPHQW DQG WKH SODQHW¶V OLIH
VXSSRUW V\VWHP ZH KDYH WR GHDO ZLWK FRPSOH[LW\ LUUHYHUVLELOLW\ DQG XQFHUWDLQW\ RYHU
WKH ORQJ WHUP ,Q WXUQ WKHVH JLYH ULVH WR PRUDO DQG SURFHGXUDO FKDOOHQJHV 7KHUH LV
QHHG WR GHILQH WKH UROHV RI VFLHQFHEDVHG NQRZOHGJH DQG LQQRYDWLRQV IRU JRDOV VXFK DV
SRYHUW\ UHGXFWLRQ JRYHUQDQFH RI WHFKQRORJLFDO DQG HQYLURQPHQWDO ULVNV DQG
VXVWDLQDEOH HFRV\VWHP PDQDJHPHQW 7KHUH LV QHHG DOVR IRU HIIHFWLYH FRPPXQLFDWLRQ
RI VFLHQWLILF LQIRUPDWLRQ WR DFKLHYH WKHVH JRDOV IRU HIIHFWLYH FRPPXQLFDWLRQ RI
XQFHUWDLQW\ DQG IRU HIIHFWLYH FRPPXQLFDWLRQ RI WKH OLPLWV RI VFLHQFH LQ LWV DELOLW\ WR
SURYLGHVROXWLRQV

7KHVH FKDOOHQJHV FDQ EH WUDQVODWHG LQWR D VHW RI EURDG DQGPRUH VSHFLILFJRDOVRI57'
IRUVXVWDLQDEOHGHYHORSPHQW7DEOH


$PHULFDQSROLF\PDNLQJPRGHORIWKLQNWDQNVFRPSDUHZLWKWKH(XURSHDQVHSDUDWLRQRIVFLHQFHDQG
SROLWLFV"
 

7DEOH %URDGDQGVSHFLILFJRDOVRIUHVHDUFKIRUVXVWDLQDEOHGHYHORSPHQWDGDSWHG
IURP-DQVHQHWDO)XQWRZLF]HWDO:HDYHUHWDO


6RFLDO UHVROXWLRQ RI
SUREOHPV



 EULQJV WRJHWKHU DFWRUV DQG VWDNHKROGHUV WR UHYLVLW DQG UHGHILQH
SUREOHPVRQDILUVWSULQFLSOHVEDVLV
 KHOSVVWDNHKROGHUVWRHVWDEOLVKVKDUHGJRDOVWKDWUHSUHVHQWVDQ
H[SOLFLW LGHQWLILFDWLRQ RI WKH NLQG RI VRFLRHFRQRPLF RUGHU WKH\
ZLVKWRVWULYHIRU
 KHOSV VWDNHKROGHUV WR HQYLVLRQ H[SORUH HYDOXDWH DQG LQLWLDWH
SDWKZD\VWRUDGLFDOO\GLIIHUHQWIXWXUHV
 VHHNV WR HQVXUH WKDW DOO VWDNHKROGHUV DUH UHSUHVHQWHG LQ
GHFLVLRQ SURFHVVHV DQG WR LPSURYH WKH WUDQVSDUHQF\ RI
GHFLVLRQPDNLQJ
 HVWDEOLVKHV PHFKDQLVPV DQG SURFHVVHV IRU DFFRPPRGDWLQJ
GLVSXWHFRQIOLFWUHVROXWLRQFRPSURPLVHEXLOGLQJHWF
 FRPPXQLFDWHV ZLWK SROLF\ PDNHUV RYHU WKH QHHG IRU D
IDFLOLWDWLQJPHWDIUDPHZRUNRISROLFLHVDQGUHJXODWLRQV


&RPPXQLFDWLRQV



³WR EULGJH
FRPPXQLFDWLRQV JDSV
LQ VXFK D ZD\ WKDW D
SURFHVV RI PXWXDO
OHDUQLQJ DQG WUXVW FDQ
EH HVWDEOLVKHG DPRQJ
DOOWKHSDUWLHV ´

 HVWDEOLVKLQJ EHWWHU OLQHV RI FRPPXQLFDWLRQ EHWZHHQ VFLHQWLVWV
SROLF\PDNHUV DQG WKH SXEOLF FRQFHUQLQJ WKH JUDYLW\ RI
HQYLURQPHQWDODQGHFRQRPLFSUREOHPV
 HVWDEOLVKLQJ EHWWHU FRPPXQLFDWLRQ EHWZHHQ VFLHQWLVWV
SROLF\PDNHUV DQG WKH ZLGHU SROLWLFDO FRPPXQLW\ DERXW ULVNV RI
WHFKQRORJLHVDQGTXDOLW\DVVXUDQFH
 HVWDEOLVKLQJ OLQHV RI FRPPXQLFDWLRQ IRU WKH WUDQVIHU RI
NQRZOHGJH HVSHFLDOO\ IRU EXLOGLQJ XS HQGRJHQRXV FDSDFLW\ LQ
ORFDOLWLHV ZLWK OHVVGHYHORSHG VFLHQFH UHVRXUFHV LPSURYLQJ
WKHLU QDWXUDO UHVRXUFH PDQDJHPHQW DQG HFRV\VWHP
PDQDJHPHQW FDSDELOLWLHV DQGPDNLQJ SRVVLEOH DPRUH HIIHFWLYH
KDUQHVVLQJRIDGYDQFHVLQVFLHQFHDQGWHFKQRORJ\


6FLHQWLILF

³GHYHORSPHQW RI D
SURFHVV RU SURFHVVHV
WKDW ZLOO HQVXUH
LQYROYHPHQW RI DOO
DSSURSULDWH VFLHQWLILF
LQSXWVDQGH[SHUWLVH´

 EULQJV WRJHWKHU DOO DSSURSULDWH VFLHQWLILF LQSXW DQG H[SHUWLVH
LQWHJUDWHVSK\VLFDOHQJLQHHULQJVRFLDODQGQDWXUDOVFLHQFHV
 GHHSHQLQJ RI FRRSHUDWLRQ EHWZHHQ ORFDO DQG H[WHUQDO H[SHUWV
WRHQVXUH IXOO XQGHUVWDQGLQJRI WKHVRFLRHFRQRPLFFXOWXUDODQG
HFRORJLFDO FLUFXPVWDQFHV DV D SUHFRQGLWLRQ IRU VXFFHVVIXO
VFLHQFHWHFKQRORJ\LPSOHPHQWDWLRQV
 FRRUGLQDWLRQRIHQYLURQPHQWDOGDWD
 LQWHJUDWLQJGDWDPRGHOV
 VWUHQJWKHQLQJWKHVFLHQWLILFEDVLVIRUVXVWDLQDEOHPDQDJHPHQW
 EHWWHU SURFHVVHV IRU FRPPXQLFDWLRQ EHWZHHQ VFLHQWLVWV
SROLF\PDNHUVDQGSXEOLFDWODUJH
 ILOOLQJ D µNQRZOHGJH JDS¶ DERXW WKH WHFKQRORJLFDO DQG SROLF\
UHVSRQVHVWRSUREOHPVRIXQVXVWDLQDEOHGHYHORSPHQW
 VHHNV FRQWLQXRXVO\ WR H[SHULPHQW DQG WR PRQLWRU RZQ
SHUIRUPDQFH WR OHDUQ DQG WR DSSO\ OHVVRQV IURP RZQ DQG IURP
RWKHUV SHUIRUPDQFHV DQG WR OHYHUDJH RZQ LPSDFW E\
GLVVHPLQDWLQJLQIRUPDWLRQDERXWVXFFHVVHVIDLOXUHV


5LVNPDQDJHPHQW

³GHYHORSPHQW RI
SURFHVVHV WKDW PDNH
ULVNV WUDQVSDUHQW WR
VWDNHKROGHUV ´

 GHYHORSPHQW RI SURFHGXUHV WKDW LPSOHPHQW D SUHFDXWLRQDU\
SULQFLSOH
 GHYHORSPHQW RI D TXDOLW\ FRQWURO SURFHVV WR JXLGH VFLHQFH DQG
WHFKQRORJ\ WKDW LV EDVHG RQ H[SOLFLW HWKLFDO SROLWLFDO DQG
HSLVWHPRORJLFDOUHIOHFWLRQ
 GHYHORSPHQW RI SURFHVVHV IRU DVVHVVLQJ VFLHQWLILF XQFHUWDLQW\
 
 IRU DFFRPPRGDWLQJ VFLHQWLILF GLVSXWH DQG IRU LQWHJUDWLQJ
VWDNHKROGHU LQWHUHVWVSHUVSHFWLYHV LQ UHODWLRQ WR WHFKQRORJ\DQG
HQYLURQPHQWDOULVNV
 GHYHORSPHQW RI SURFHVVHV WKDW PDNH WKH GLVWULEXWLRQ RI
EHQHILWV FRVWV DQG ULVNV DQG DQ\ XQFHUWDLQWLHV LQ WKHVH
WUDQVSDUHQW
 GHYHORSPHQW RI PHFKDQLVPV WR LGHQWLI\ DQG DYRLG LQGLYLGXDO
VKRUWWHUP DFWLRQV ZLWK LUUHYHUVLEOH DQG GDPDJLQJ LPSDFWV RQ
WKHV\VWHPDVDZKROH


7UDQVLWLRQ
PDQDJHPHQW

 GHYHORSPHQW RI SURFHVVHV E\ ZKLFK ZH UHDFK DQ H[SOLFLW
LGHQWLILFDWLRQ RI RXU JRDOV DQG RI WKH NLQG RI IXWXUH VRFLR
HFRQRPLF RUGHU ZH ZLVK WR VWULYH IRU WRJHWKHU ZLWK WKH SROLFLHV
WKDW HQFRXUDJH UHVHDUFK NQRZOHGJH H[FKDQJH DQG VFLHQFH
DSSOLFDWLRQV±DSHUPDQHQWVRFLDOOHDUQLQJ±LQSXUVXLWRIWKHVH
 GHYHORSPHQWRIWRROVDQGLQIRUPDWLRQLQVXSSRUWRIWUDQVLWLRQ
 KHOS VWDNHKROGHUV DQG DFWRUV WR GHYHORS VWUDWHJLF DFWLRQ SODQV
IRU WUDQVLWLRQ DORQJ SUHIHUUHG SDWKZD\V ZKLFK DVVLJQ
UHVSRQVLELOLWLHVDQGWLPHIUDPHVIRUDFWLRQ
 GHYHORSPHQW RI PHFKDQLVPV IRU HQVXULQJ OLQNDJH DQG
FRPSDWLELOLW\ EHWZHHQ DFWLRQV DW GLIIHUHQW VSDWLDO VFDOHV DQG
WLPHIUDPHV


,W LV LPSRUWDQW WR SRLQW RXW WKDW ZKLOH VRPH RI WKHVH FKDOOHQJHV DUH TXLWH VSHFLILF WR
5IRU6' RWKHUV DUH QRW 6RPH FKDOOHQJHV ± IRU H[DPSOH WKH FKDOOHQJH RI HQVXULQJ WKH
LQYROYHPHQW RI DOO UHOHYDQW VFLHQWLILF NQRZOHGJH DQG H[SHUWLVH ± DUH DOVR IDFHG LQ
RWKHU DUHDV RI UHVHDUFK :KDW LV VSHFLILF WR 5IRU6' KRZHYHU LV WKDW VXFK D ZLGH
UDQJH RI FKDOOHQJHV LV IDFHG VLPXOWDQHRXVO\ LQ 5IRU6' 7KLV VXJJHVWV WKH QHHG IRU
PXOWLFDSDFLW\ UHVHDUFKHUV DQG WHDPV RI UHVHDUFKHUV DQG LI 57' SURFHVVHV DUH WR EH
HIILFLHQW DQG HIIHFWLYH WKH DYDLODELOLW\ RI PXOWLSXUSRVH WRROV DQG DSSURDFKHV LH
RQHV WKDW SURYLGH PHDQV IRU DGGUHVVLQJ VHYHUDO FKDOOHQJHV VLPXOWDQHRXVO\ ,Q ODWHU
UHYLVLRQV RI WKLV UHSRUW WKLV LVVXH RI PXOWLSXUSRVH WRROV DQG PHWKRGV ZLOO EH
DGGUHVVHG DW JUHDWHU OHQJWK +RZHYHU IRU WKH SUHVHQW VRPH LPSRUWDQW LQIHUHQFHV FDQ
EH GUDZQ ERWK DERXW WKH QDWXUH RI SRWHQWLDOO\ XVHIXO LQQRYDWLYH DSSURDFKHV IRU
5IRU6' DQG IRU WKH HYDOXDWLRQ RI DFKLHYHPHQWV LQ UHVSHFW RI WKH FKDOOHQJHV WKDW IDFH
5IRU6' &OHDUO\ LQQRYDWLYH DSSURDFKHV DQG WRROV WKDW DUH DSSURSULDWH IRU DGGUHVVLQJ
WKHVH FKDOOHQJHV PD\ FRPH IURP RWKHU QRQ VXVWDLQDELOLW\RULHQWHG GRPDLQV RI
UHVHDUFK (TXDOO\ HYDOXDWLRQ PHWKRGV DUH DYDLODEOH LQ WKH OLWHUDWXUH ERWK ZLWKLQ DQG
RXWVLGH WKH VXVWDLQDELOLW\ GHEDWH LQ UHODWLRQ WR DSSOLHG WUDQVGLVFLSOLQDU\
QRUPDWLYHSUHVFULSWLYH DQG LPSOHPHQWDWLRQRULHQWHG UHVHDUFK 7KHUH LV D VXEVWDQWLDO
ERG\ RI UHOHYDQW OLWHUDWXUH RIZKLFKZH DUH DZDUH DQG XSRQZKLFKZHZLOO GUDZ LQ WKH
GHYHORSPHQW RI RXU RZQ HYDOXDWLRQ PHWKRGRORJ\ 7KLV LQFOXGHV IRU H[DPSOH D
VSHFLDO HGLWLRQ RI 5HVHDUFK 3ROLF\ QXPEHU  RQ HYDOXDWLRQ VHYHUDO 7HFKQRORSROLV
UHSRUWVVHYHUDO(672UHSRUWVWKHZRUNRIWKH,$VWDUSURMHFWHWF

 7RZDUGDSUHOLPLQDU\HYDOXDWLRQPHWKRGRORJ\

6XPPDULVLQJ WKH IRUHJRLQJ GLVFXVVLRQ ZH FDQ SUHVHQW D ILUVW SURSRVDO IRU D JHQHUDO
QRUPDWLYH GHILQLWLRQ RI 5IRU6' WKDW ZH PLJKW DSSO\ LQ D ZLGH UDQJH RI FDVHV
LQFOXGLQJ WR 57' HIIRUWV LQWHQGHG WR LPSURYH WKH VXVWDLQDELOLW\ RI SURGXFWLRQ
FRQVXPSWLRQV\VWHPV
 

5HVHDUFK IRU VXVWDLQDEOH GHYHORSPHQW LV PRWLYDWHG DFWLRQRULHQWHG UHVHDUFK ZKLFK
VXSSRUWV DQ LQFOXVLYH VWUDWHJLF VRFLHWDO SURFHVV WKDW VHHNV WR HQYLVLRQ H[SORUH DQG
LQLWLDWH UDGLFDOO\GLIIHUHQW VRFLRHFRQRPLF DQG HQYLURQPHQWDO IXWXUHV DQG WR
GHPRQVWUDWH WKDW VXVWDLQDEOH VROXWLRQV DUH SRVVLEOH LQ SULQFLSOH LI UHVHDUFK
GHYHORSPHQW DQG LQQRYDWLRQ SURFHVVHV DUH DSSURSULDWHO\ RULHQWHG DQG UHVRXUFHG $V
WKHPDWLF SULRULWLHV UHVHDUFK IRU VXVWDLQDEOH GHYHORSPHQW WDUJHWV UDGLFDO LPSURYHPHQW
LQ HQYLURQPHQWDO SHUIRUPDQFH GLVWULEXWLRQDO HTXLW\ DQG HIILFLHQF\ ,W DOVR WDUJHWV
WUDQVLWLRQ PDQDJHPHQW DQG VXSSRUW IRU WKH SROLF\ PDNLQJ SURFHVV ,W WDUJHWV WKH EXLOG
XS RI VXSSRUWLQJ FDSLWDO LQFOXGLQJ VFLHQWLILF LQIRUPDWLRQDO WHFKQRORJLFDO
LQVWLWXWLRQDO RUJDQLVDWLRQDO VRFLDO DQG KXPDQ FDSLWDO WKDW ZLOO DXJPHQW RU LQFUHDVH
WKH SURGXFWLYLW\ RI HQYLURQPHQWDO FDSLWDO DQG RI VXSSRUWLQJ FDSDFLWLHV LQFOXGLQJ WKH
FDSDFLW\ IRU FRQWLQXRXV LQQRYDWLRQ OHDUQLQJ DQG FKDQJH LQ VRFLHW\ DQG IRU
LQWHUGLVFLSOLQDU\ DQDO\VLV LQ VFLHQFH $V SURFHGXUDO SULRULWLHV UHVHDUFK IRU VXVWDLQDEOH
GHYHORSPHQW VHHNV WR HQKDQFH WKH SURFHVV RI VRFLDO UHVROXWLRQ RI SUREOHPV FRQFHUQLQJ
WUDQVLWLRQ E\ DFWLQJ DV D IDFLOLWDWRUFRRUGLQDWRU RI FKDQJH DQG E\ HVWDEOLVKLQJ
SURFHGXUHV IRU SDUWLFLSDWLRQ FRRSHUDWLRQ FRQIOLFW UHVROXWLRQ ULVN PDQDJHPHQW DQG
FRPPXQLFDWLRQ ,W VHHNV DOVR WR GHYHORSPHFKDQLVPV WR HQVXUH WKDW JDLQVPDGH GXULQJ
57' HIIRUWV DUH PDLQWDLQHG DQG VHFXUHG IRU WKHLU LQWHQGHG SXUSRVHV DQG QRW ORVW WR
UHERXQG HIIHFWV DQG WR GHYHORS PHFKDQLVPV WR HQVXUH WKDW SURJUHVV LV FRQWLQXHG RQFH
SXEOLFO\IXQGHG 57' VXSSRUW HQGV 6LQFH 57' HIIRUWV FDQ RQO\ EH VPDOO LQ UHODWLRQ WR
WKH RYHUDOO FKDOOHQJH RI GHOLYHULQJ VXVWDLQDEOH GHYHORSPHQW WKH\ VKRXOG DLP WR
DFKLHYH D µULSSOH LQ WKH SRQG¶ HIIHFW E\ HVWDEOLVKLQJ PHFKDQLVPV WKDW OHYHUDJH WKHLU
RZQLPSDFWV

$WLVVXHLQ$,536'LVWRGHWHUPLQHIRUDVHWRIFDVHVWXG\57'SURJUDPPHV

L :KHWKHU57'SURJUDPPHVDGGUHVVWKHVHFKDOOHQJHV
LL +RZ57'SURJUDPPHVDGGUHVVWKHVHFKDOOHQJHV
LLL +RZZHOO57'SURJUDPPHVDGGUHVVWKHVHFKDOOHQJHV
LY :KLFKDSSURDFKHVWRDGGUHVVLQJWKHVHFKDOOHQJHVZRUNEHVWZKHUHDQGZK\

4XHVWLRQV L DQG LL DERYH FDQ EH DGGUHVVHG E\ DVNLQJ SURJUDPPH GHVLJQHUV DQG
PDQDJHUV DERXW WKHLU DSSURDFKHV LQ UHVSHFW RI HDFK FKDOOHQJH )RU LOOXVWUDWLYH
SXUSRVHV D SUHOLPLQDU\ VHW RI H[DPSOH TXHVWLRQV LV JLYHQ LQ 7DEOH  LQ UHODWLRQ WR
HDFK WKHPDWLF RU SURFHGXUDO SULRULW\ 7KLV OLVW LV IRU LOOXVWUDWLYH SXUSRVHV RQO\ DQG
VKRXOG QRW EH FRQVLGHUHG FRPSOHWH RU H[KDXVWLYH DW WKLV WLPH )XUWKHU ZRUN LV
XQGHUZD\ WR UHILQH DQG UDWLRQDOLVH WKLV OLVW RI TXHVWLRQV 7KH DSSURDFK WR 4XHVWLRQ LLL
GHSHQGV XSRQ ZKHWKHU RU QRW WKH FDVHVWXG\ SURJUDPPH KDV EHHQ DFWLYH ORQJ HQRXJK
WR DOORZ DQ H[SRVW HYDOXDWLRQ ,I QRW RQO\ H[ DQWH HYDOXDWLRQ EDVHG XSRQ WKH
SURJUDPPH GHVLJQ DQG FRQVLVWHQF\ FKHFNV ZLWK SURJUDPPH JRDOV DQG REMHFWLYHV LV
SRVVLEOH ,I LW KDV H[SRVW HYDOXDWLRQ SHUFHSWLRQV RI VWDNHKROGHUV DQG FRQVLVWHQF\
FKHFNV FDQ DOO EH XVHG DV D EDVLV IRU SURJUDPPH HYDOXDWLRQ ([SRVW HYDOXDWLRQ
GHSHQGV RQ JDWKHULQJ WDQJLEOH HYLGHQFH RI RXWFRPHV DQG LPSDFWV RI SURJUDPPHV
ZKLFK UHODWH WR SHUIRUPDQFH LQ UHVSHFW WR WKH WKHPDWLF DQG SURFHGXUDO SULRULWLHV DQG WR
LQWHULP JRDOV UHODWHG WR FDSDFLW\ DQG FDSLWDO EXLOGLQJ :RUN LV LQ SURJUHVV RQ WKH
GHYHORSPHQW RI UHOHYDQW LQGLFDWRUV DQG HYLGHQFH RI DFKLHYHPHQW IRU H[SRVW
HYDOXDWLRQ$SURYLVLRQDOVHWRIHYDOXDWLRQTXHVWLRQVLVJLYHQODWHU

 
6LQFH $,536' VHHNV WR PDNH D FRPSDUDWLYH HYDOXDWLRQ RI LQQRYDWLYH 57'
SURJUDPPHV DQG WR LGHQWLI\ EHVW SUDFWLFHV LW LV QHFHVVDU\ WR EH DEOH WR FRPSDUH
SURJUDPPH DFKLHYHPHQWV 6HHNLQJ HYLGHQFH RI D KLHUDUFK\ RI DFKLHYHPHQW SUREDEO\
GRHV WKLV PRVW HIIHFWLYHO\  &OHDUO\ LW LV SRVVLEOH WR VSHFLI\ OHYHOV RI DFKLHYHPHQW WKDW
DUH KLJKHU WKDQ DUH RWKHUV 7R LQYROYH VWDNHKROGHUV DW DOO PD\ EH DQ DFKLHYHPHQW 7R
LQYROYH D ODUJH QXPEHU RI GLIIHUHQW VWDNHKROGHUV UHSUHVHQWV D KLJKHU OHYHO RI
DFKLHYHPHQW 7R LQFOXGH WKH LQWHUHVWV RI VWDNHKROGHUV XQDEOH WR UHSUHVHQW WKHPVHOYHV
LV DOVR DQ DFKLHYHPHQW 7R LQYROYH D ODUJH QXPEHU RI GLIIHUHQW VWDNHKROGHUV LQ DQ
LQWHQVLYH LQWHUDFWLYH DQG LWHUDWLYH PXWXDO OHDUQLQJ DQG LQIRUPDWLRQ H[FKDQJH H[HUFLVH
LV D VWLOO KLJKHU DFKLHYHPHQW ,I DV D FRQVHTXHQFH RI VXFK DQ LQWHQVLYH LQFOXVLYH DQG
LQWHUDFWLYH H[HUFLVH FRPSURPLVH SRVLWLRQV DUH GHYHORSHG RQ IRUPHUO\ FRQWHQWLRXV
LVVXHV ZH ZLOO KDYH DFKLHYHG UHDO UHVXOWV DV ZHOO DV DXJPHQWHG VRFLDO FDSLWDO ,I WKHUH
LV HYLGHQFH WKDW WKH FRPSURPLVH OHDGV WR ZLGHVSUHDG VRFLDO DFFHSWDQFH RI D SUHIHUUHG
VROXWLRQ WKHQ ZH KDYH D VWLOO KLJKHU OHYHO RI DFKLHYHPHQW ,Q:3  ZH ZLOO ZDQW WR
FRQVLGHU WKH UHODWLYH LPSRUWDQFH RI GLIIHUHQW NLQGV RI DFKLHYHPHQW DQG GLIIHUHQW OHYHOV
RIDFKLHYHPHQW


7DEOH (YDOXDWLRQTXHVWLRQVWRHVWDEOLVKZKHWKHUDQGKRZJRDOVRI5IRU6'
DUHDGGUHVVHGLQWKHFDVHVWXG\SURJUDPPHV

*RDO 4XHVWLRQ

7KHPDWLFSULRULWLHV


³UDGLFDO LPSURYHPHQW LQ
HQYLURQPHQWDO SHUIRUPDQFH
GLVWULEXWLRQDO HTXLW\ DQG
HIILFLHQF\ ´












³WKH PDQDJHPHQW RI
WUDQVLWLRQ´









³VXSSRUW IRU WKH SROLF\
GHYHORSPHQW DQG HYDOXDWLRQ
SURFHVV ´

 +RZ LV WKH JRDO RI JUHDWHU HQYLURQPHQWDO SURWHFWLRQ
KDQGOHGLQ\RXUSURJUDPPH"
 +RZ LV WKH JRDO RI JUHDWHU HTXLW\ KDQGOHG LQ \RXU
SURJUDPPH"
 +RZDUHWKHVHJRDOVLQWHJUDWHGLQ\RXUSURJUDPPH"
 :KDW PHFKDQLVPV DUH XVHG WR HQVXUH WKDW WKH
HQYLURQPHQWDO SURWHFWLRQ DQG HTXLW\ JRDOV XVHG LQ \RXU
SURJUDPPHDUHFRPSDWLEOHZLWKJOREDOFRQVWUDLQWV"
 :KDWPHFKDQLVPVDUHXVHG WRHQVXUH WKDWDQ\HIILFLHQF\
JDLQVPDGH WKURXJK \RXU SURJUDPPH DUH XVHG WR VHFXUH
JUHDWHUHQYLURQPHQWDOSURWHFWLRQDQGJUHDWHUHTXLW\"

 :KDW PHFKDQLVPV DUH XVHG WR LGHQWLI\ D IXOO UDQJH RI
GHYHORSPHQWDOJRDOV"
 :KDW PHFKDQLVPV DUH XVHG WR LQWHJUDWH PXOWLSOH JRDOV
LQWRWKHVHDUFKIRUVROXWLRQV"
 :KDW PHFKDQLVPV DUH XVHG WR VWLPXODWH FUHDWLYLW\ LQ
ILQGLQJQHZVROXWLRQV"
 :KRLVLQYROYHGLQWKHVHDUFKIRUVROXWLRQV"
 :KRLVLQYROYHGLQHYDOXDWLQJVROXWLRQV"
 +RZ DUH SUHIHUHQFHV HVWDEOLVKHG DPRQJ GLIIHUHQW
VROXWLRQV"
 :KDW PHFKDQLVPV DUH XVHG WR WUDQVODWH ORQJWHUP
VROXWLRQVLQWRQHDUWHUPDFWLRQV"
 +RZ DUH UHVSRQVLELOLWLHV HVWDEOLVKHG IRU GLIIHUHQW QHDU
WHUPDFWLRQV"
 +RZ DUH JRDOV WUDQVODWHG LQWR WDUJHWV LQGLFDWRUV DQG
PLOHVWRQHV"
 +RZLVSURJUHVVPRQLWRUHG"

 :KDW PHFKDQLVPV DUH XVHG WR LGHQWLI\ LQVWLWXWLRQDO
EDUULHUVWRWUDQVLWLRQ"
 :KDW PHFKDQLVPV DUH XVHG WR H[SORUH DQG HYDOXDWH
 


DOWHUQDWLYHSROLF\FRQWH[WVIRUGHYHORSPHQW"


3URFHGXUDOSULRULWLHV




³WR VXSSRUW SDUWLFLSDWLRQ
LQFOXVLRQDQGWUDQVSDUHQF\ ´










³WR EULGJH FRPPXQLFDWLRQV
JDSV ´









³WRPDNH ULVNV WUDQVSDUHQW WR
VWDNHKROGHUV ´














³WR UHRULHQW DQG UHVWUXFWXUH
VFLHQWLILFHIIRUWV ´




 :KLFKDFWRUVDUHLQYROYHGLQ\RXUSURJUDPPH"
 +RZGR\RXVHFXUHWKHLULQYROYHPHQW"
 :KLFKVWDNHKROGHUVDUHLQFOXGHGLQ\RXUSURJUDPPH"
 +RZGR\RXVHFXUHWKHLULQYROYHPHQW"
 :KDW LV WKH EDVLV IRU GHFLVLRQ PDNLQJ DPRQJ
VWDNHKROGHUVDQGDFWRUVLQ\RXUSURJUDPPH"
 +RZ DUH WKH LQWHUHVWV RI WKRVH QRW DEOH WR UHSUHVHQW
WKHPVHOYHV VXFK DV IXWXUH JHQHUDWLRQV LQFOXGHG LQ
GHFLVLRQPDNLQJ"
 $UH WKHUH FOHDU DQG WUDQVSDUHQW FULWHULD IRU GHFLVLRQ
PDNLQJ"
 :KLFK PHFKDQLVPV DQG SURFHGXUHV DUH GHYHORSHG IRU
KDQGOLQJFRQIOLFWDQGGLVSXWHLQ\RXUSURJUDPPH"



 +RZ DUH OLQNV HVWDEOLVKHG DPRQJ VFLHQWLVWV SULYDWH
LQWHUHVWVVRFLHWDOVWDNHKROGHUVDQGSROLF\PDNHUVLQ\RXU
SURJUDPPH"
 +RZ DUH OLQNV HVWDEOLVKHG WR SROLF\PDNHUV LQ \RXU
SURJUDPPH RYHU WKH QHHG IRU D IDFLOLWDWLQJ PHWD
IUDPHZRUNRISROLFLHVDQGUHJXODWLRQV"

 :KDW SURFHVVHV DUH XVHG IRU DVVHVVLQJ VFLHQWLILF
XQFHUWDLQW\ LQ UHODWLRQ WR HQYLURQPHQWDO HFRQRPLF DQG
WHFKQRORJLFDOULVNVLQ\RXUSURJUDPPH"
 ,V WKH GLVWULEXWLRQ RI ULVN DQG DQ\ XQFHUWDLQWLHV LQ WKLV
DVVHVVHG"
 +RZDUH ULVNVDQGXQFHUWDLQWLHVFRPPXQLFDWHG WRDFWRUV
VWDNHKROGHUVDQGSROLF\PDNHUV"
 'RHV \RXU SURJUDPPH KDYH H[SOLFLW HWKLFDO SROLWLFDO DQG
HSLVWHPRORJLFDO UHIHUHQFHV WR JXLGH VFLHQWLVWV DQG
WHFKQRORJLVWVLQKDQGOLQJULVN"
 +RZ GR \RX RSHUDWLRQDOLVH WKH SUHFDXWLRQDU\ SULQFLSOH LQ
\RXUSURJUDPPH"

 +RZ LV D IXOO UDQJH RI UHOHYDQW VFLHQWLILF LQSXW DQG
H[SHUWLVHEURXJKWLQWR\RXUSURJUDPPH"
 +RZ DUH GLIIHUHQW W\SHV RI LQSXW DQG H[SHUWLVH LQWHJUDWHG
LQ\RXUSURJUDPPH"
 +RZ LV H[WHUQDO DQG ORFDO NQRZOHGJH LQWHJUDWHG LQ WKH
SURJUDPPH"
 +RZ GR \RX HQVXUH WKDW WKH UHVXOWV RI VFLHQWLILF LQTXLU\
DUHDFWXDOO\DSSOLHG"
 :KDW ZRXOG \RX FRQVLGHU DUH WKH PDLQ JRDOV RI \RXU
SURJUDPPH"
 +RZ GR \RX PHDVXUH WKH DFKLHYHPHQWV RI \RXU
SURJUDPPH"
 :KDW PHFKDQLVPV DUH XVHG WR HQVXUH WKDW JDLQV PDGH
GXULQJ \RXU SURJUDPPH DUH PDLQWDLQHG DQG VHFXUHG IRU
WKHLULQWHQGHGSXUSRVHV"
 :KDWPHFKDQLVPV DUH XVHG WR HQVXUH WKDW DQ\ SURJUHVV
PDGH GXULQJ \RXU SURJUDPPH LV FRQWLQXHG DIWHU LW KDV
HQGHG"
 :KDW PHFKDQLVPV DUH XVHG WR OHYHUDJH WKH LPSDFW RI
\RXUSURJUDPPH"

 


57' SURJUDPPHV WDUJHWLQJ VXVWDLQDEOH GHYHORSPHQW VKRXOG LQIOXHQFH QRW RQO\ LQQRYDWLRQ
SURFHVVHV EXW DOVR VRFLHWDO LQQRYDWLRQ FRQWH[WV DQG FRUSRUDWH LQQRYDWLRQ FXOWXUHV WR PDNH
WKHVH PRUH IDYRXUDEOH IRU QHZ VROXWLRQV 7KHVH JRDOV FDQ EH PDWFKHG ZLWK D ZLGHUDQJLQJ
VHW RI DQWLFLSDWHG RXWFRPHV WR SURYLGH D EDVLV IRU HYLGHQFHEDVHG HYDOXDWLRQ )RU H[DPSOH
ZHPLJKWDVNZKHWKHUWKHUHLVHYLGHQFHRI
 $ JUHDWHU DSSUHFLDWLRQ LQ VRFLHW\ RI WKH LPSRUWDQFH PDJQLWXGH DQG XUJHQF\ RI WKH
FKDOOHQJH RI VXVWDLQDEOH GHYHORSPHQW RI WKH VKDUHG UHVSRQVLELOLW\ IRU VXVWDLQDEOH
GHYHORSPHQWDQGRIWKHUROHRIVXVWDLQDEOHWHFKQRORJLHVLQSURYLGLQJVROXWLRQV
 $ FOHDUHU DUWLFXODWLRQ E\ PHPEHUV RI VRFLHW\ RI WKH GHPDQG IRU VXVWDLQDEOH
WHFKQRORJLHVDQGIRUDVXSSRUWLQJ0HWDIUDPHZRUNRISROLFLHVDQGUHJXODWLRQV
 $ FKDQJH LQ FRUSRUDWH FXOWXUH WR SHUFHLYLQJ VXVWDLQDELOLW\ DV DQ LPSRUWDQW RSSRUWXQLW\
QRWDWKUHDW
 7KH HPHUJHQFH RI QHZ QHWZRUNV RI VWDNHKROGHUV DQG DFWRUV LQ WKH VHDUFK IRUVROXWLRQV
WKDWWUDQVFHQGWUDGLWLRQDOGLYLGHVRIVHFWRUVDJHQFLHVFODVVHVHWF
 $SURFHVVRIPXWXDOOHDUQLQJDQGWUXVWDPRQJDOOWKHSDUWLHV
 3DUWQHUVKLSWKURXJKUHFLSURFDOOHDUQLQJ
 6FLHQWLVWVOHDUQLQJDVZHOODVWHDFKLQJ
 6WDNHKROGHUV DQG DFWRUV FKDQJLQJ SRVLWLRQ DQG PRYLQJ WRZDUG FRPSURPLVH GXULQJ
57'SURJUDPPHV
 3ROLF\PDNHUVDFFHSWLQJXQFHUWDLQW\DVZHOODVVSHFLI\LQJWKHLULQIRUPDWLRQQHHGV
 7KHJHQHUDOSXEOLFXVLQJGLVFULPLQDWLRQRQVFLHQWLILFTXHVWLRQV
 $ PRUH GHWDLOHG GHILQLWLRQ RI WKH WHFKQRORJLFDO FKDOOHQJH RI VXVWDLQDEOH GHYHORSPHQW
RI WKH WHFKQRORJLFDO SRVVLELOLWLHV IRU PHHWLQJ WKDW FKDOOHQJH DQG RI WKH FRQGLWLRQV RQ
WHFKQRORJLFDOVROXWLRQV
 &UHDWLYH QHZ VROXWLRQV WKDW HPEUDFH WHFKQRORJLFDO EHKDYLRXUDO DQG LQVWLWXWLRQDO
UHVSRQVHV
 $ ILUVW VHW RI LOOXVWUDWLYH WHFKQRORJLFDO VROXWLRQV WKDW FRXOG FRQWULEXWH WR PHHWLQJ IXWXUH
QHHGVRQDVXVWDLQDEOHEDVLVGHVFULEHGDORQJZLWKWKHLUFXOWXUDODQGVWUXFWXUDOFRQWH[W
 $ VHW RI µHPEHGGHG¶ LQQRYDWLRQ OLQHV FRQWLQXHG LQGHSHQGHQWO\ E\ SULYDWHO\ ILQDQFHG
DQG PDQDJHG 57' FRQVRUWLD LQ UHVSHFW WR UHVHDUFK GLUHFWLRQV EHJXQ WKURXJK WKH
3URJUDPPH
 6SLQRII LQQRYDWLRQ OLQHV EHJXQ DQG FRQWLQXHG ZLWKRXW DQ\ GLUHFW 3URJUDPPH
LQYROYHPHQWEXWLQIOXHQFHGLQGLUHFWO\E\WKH3URJUDPPHDQGLWVPHWKRGV
 &ROODERUDWLRQV RQ ORQJWHUP LQQRYDWLRQ SURFHVVHVSURMHFWV IRU VXVWDLQDEOH WHFKQRORJ\
GHYHORSPHQW
 /HDUQLQJ ZLWKLQ SURJUDPPHV DV HYLGHQFHG E\ UHDOWLPH PRQLWRULQJ LQ UHODWLRQ WR
LQGLFDWRUV RI DFKLHYHPHQW DQG DQ\ FKDQJHV LQ DSSURDFK LQ UHVSRQVH WR WKH QHHG IRU
FRUUHFWLRQRULQUHVSRQVHWROHVVRQVOHDUQHG
 $ PHWKRG JXLGLQJ PDQXDO DQG WUDQVIHUDEOH OHVVRQV IRU VXVWDLQDEOH WHFKQRORJ\
GHYHORSPHQW
 7UDLQLQJPDWHULDOVDQGWUDLQHUVZLWKH[SHULHQFHRIVXVWDLQDEOHWHFKQRORJ\GHYHORSPHQW

$V UHJDUGV LWHP LY DERYH D ZLGH UDQJH RI IDFWRUV FRXOG LQIOXHQFH WKH VXFFHVV RI
SURJUDPPHV LQ PHHWLQJ WKH FKDOOHQJHV WR UHVHDUFK SRVHG E\ VXVWDLQDEOH GHYHORSPHQW
7KH VDPH RU VLPLODU DSSURDFKHV PLJKW PHHW ZLWK GLIIHULQJ VXFFHVV GHSHQGLQJ RQ

7KLVLVLPSRUWDQWWRSURYLGHDSHUVSHFWLYHRQWKHSURJUDPPLQJDQGSULRULWLVLQJRI5	'IRUEXVLQHVV
WHFKQLFDOLQVWLWXWHVDQGXQLYHUVLWLHVDQGDEDVLVIRUWKHSURJUDPPLQJRISROLF\

 
DVSHFWV RI WKH SURJUDPPH RUJDQLVDWLRQ DQG GHVLJQ RU DVSHFWV RI WKH DSSOLFDWLRQV
FRQWH[W ,Q WKLV FRQWH[W LW VKRXOG EH ERUQH LQ PLQG WKDW WKHUH LV QR RQH FRQFHSW RI
VXVWDLQDEOH GHYHORSPHQW QRU LV WKHUH RQO\ RQH FRQFHSW IRU WUDQVODWLQJ VXVWDLQDEOH
GHYHORSPHQW LQWR D UHVHDUFK FRQWH[W 'LIIHUHQW FRXQWULHV KDYH GHYHORSHG FRQVLGHUDEO\
GLIIHUHQW DSSURDFKHV FRQFHUQLQJ WKH IRFXV RUJDQLVDWLRQ DQG LPSOHPHQWDWLRQ RI
UHVHDUFK DFWLYLWLHV LQ UHODWLRQ WR VXVWDLQDEOH GHYHORSPHQW /LWHUDWXUH UHYLHZV DUH
FXUUHQWO\ XQGHU ZD\ WR LGHQWLI\ SRWHQWLDO IDFWRUV LQ WKH VXFFHVVIDLOXUH RI SURJUDPPHV
DV D EDVLV IRU K\SRWKHVLV GHYHORSPHQW DQG QRQVWDWLVWLFDO WHVWLQJ ,Q WKH LQWHULP ZH
FDQSURSRVHVRPHFDQGLGDWHIDFWRUVIRULOOXVWUDWLYHSXUSRVHV

 WKHVWUHQJWKRISROLWLFDOFRPPLWPHQWWRVXVWDLQDEOHGHYHORSPHQW
 WKH RUJDQLVDWLRQ RI VFLHQFH JHQHUDOO\ ZLWKLQ WKH UHOHYDQW MXULVGLFWLRQ HVSHFLDOO\
WKH VWUHQJWK RI FRQQHFWLRQV EHWZHHQ JHQHUDO SROLF\ DQG UHVHDUFK SROLF\ WKH VWDWXV
RI DSSOLHG UHVHDUFK DQG WKH DSSURDFKHV WR EXLOGLQJ DQG PDLQWDLQLQJ VFLHQWLILF
FDSLWDO
 ZKHWKHU WKHUH LV D FRKHUHQW WKHRUHWLFDO FRQFHSWXDO RU PHWKRGRORJLFDO DSSURDFK WR
VXVWDLQDEOHGHYHORSPHQWDWWKHSURJUDPPHOHYHO
 WKHDPELWLRQDQGVFRSHRIWKH57'SURJUDPPHFULWLFDOPDVVV\QHUJ\HWF
 WKHH[LVWLQJVWDWXVRIFLYLFVRFLHW\

 7RZDUGDPHWKRGRORJ\IRUVFUHHQLQJSURJUDPPHV

2XU ILUVW WDVN LQ VHOHFWLQJ FDVH VWXG\ SURJUDPPHV LV WR LGHQWLI\ WKH W\SHV RI 57'
SURJUDPPH LQ ZKLFK ZH DUH LQWHUHVWHG LQ SULQFLSOH 7KHVH QHHG WR EH GHILQHG LQ WHUPV
WKDW DUH VXIILFLHQWO\ JHQHUDO WR LQFOXGH SURJUDPPHV RI SRWHQWLDO LQWHUHVW EXW ZLWKRXW
ULVN RI ³FDWFKDOO ´ GHILQLWLRQV 7KH IRUHJRLQJ GLVFXVVLRQ VXJJHVWV WKDW ZH DUH
LQWHUHVWHGLQUHFHQWRUFXUUHQW57'SURJUDPPHVWKDW

 $UH VSHFLILFDOO\ WDUJHWHG WRZDUGV VXVWDLQDEOH GHYHORSPHQW WRZDUGV LPSURYLQJ
WKH VXVWDLQDELOLW\ RI SURGXFWLRQFRQVXPSWLRQ V\VWHPV WRZDUGV DGGUHVVLQJ
FKDOOHQJHVWKUHDWV WR VXVWDLQDEOH GHYHORSPHQW RU WRZDUGV UHGXFLQJ WKH RYHUDOO
OHYHO RI HQYLURQPHQWDO SUHVVXUH HVSHFLDOO\ E\ UHGXFLQJ RU UHVWUXFWXULQJ PDWHULDO
DQGHQHUJ\XVH
 $UH WDUJHWHG WRZDUG JUHDWHU HTXLW\ LQ VRFLHW\ HVSHFLDOO\ HTXLW\ ZLWKLQ DQG
EHWZHHQJHQHUDWLRQDOFRKRUWV

$OPRVWDOOHQYLURQPHQWUHVHDUFKLVDLPHGDWUHGXFLQJHQYLURQPHQWDOSUHVVXUH&RQYHUVHO\YHU\OLWWOH
UHVHDUFKLVRULHQWHGWRZDUGUHGXFLQJWKHPDWHULDOWKURXJKSXWRIRXUHFRQRPLHVLQDEVROXWHWHUPVDOEHLW
WKDWDORWRIUHVHDUFKLVDLPHGDWUHGXFLQJWKHPDWHULDOHQHUJ\DQGZDVWHLQWHQVLW\RIRXUHFRQRPLHVRU
WKHVSHFLILFPDWHULDOHQHUJ\DQGZDVWHLQWHQVLWLHVRIWHFKQRORJLHV$WLVVXHKHUHLVWRGHILQHZKLFK
SURJUDPPHVDUHDFWXDOO\RILQWHUHVWWRXV57'SURJUDPPHVDLPHGDWUHGXFLQJHQYLURQPHQWDOSUHVVXUHLQ
DEVROXWHVSHFLILFDQGUHODWLYHWHUPVYHUVXV57'SURJUDPPHVDLPHGDWUHGXFLQJHQYLURQPHQWDOSUHVVXUH
RQO\LQDEVROXWHWHUPV7KHQDWXUHRIWKHPDWHULDOVDQGHQHUJ\WKURXJKSXWVLVDOVRUHOHYDQW:HFDQQRW
DVVXPHWKDWUHGXFWLRQVLQPDWHULDOVDQGHQHUJ\WKURXJKSXWVDUHDOZD\VFRQVLVWHQWZLWKVXVWDLQDELOLW\$Q
LQFUHDVHLQWKHDEVROXWHWKURXJKSXWRISKRWRYROWDLFHQHUJ\PLJKWEHDPRYHWRZDUGVXVWDLQDELOLW\IRU
H[DPSOH(TXDOO\DQLQFUHDVHLQWKHWKURXJKSXWRIDOHVVHQYLURQPHQWDOO\GDPDJLQJPDWHULDOPLJKWEH
ZDUUDQWHGLIWKLVHQDEOHVDUHGXFWLRQLQWKHWKURXJKSXWRIDPRUHHQYLURQPHQWDOO\GDPDJLQJPDWHULDO
/LNHZLVHDWHPSRUDU\LQFUHDVHLQWKHPDWHULDOVWKURXJKSXWPLJKWEHZDUUDQWHGLIWKLVLVXVHGWREXLOG
SXEOLFWUDQVSRUWLQIUDVWUXFWXUHVWRUHSODFHSULYDWHFDUXVHLQWKHORQJWHUP7KHIRUPXODWLRQRIWKLVTXHVWLRQ
LVGHVLJQHGWRWDNHWKHVHFRQVLGHUDWLRQVLQWRDFFRXQW
 
 $UH DLPHG DW HQYLVLRQLQJ H[SORULQJ DQG UHDOLVLQJ UDGLFDOO\ GLIIHUHQW VRFLR
HFRQRPLFIXWXUHV
 $UHDLPHGDWLPSURYLQJWKHFDSDFLW\IRULQQRYDWLRQDQGFKDQJHLQVRFLHW\
 $UH XVLQJ LQQRYDWLYH RUJDQLVDWLRQDO DSSURDFKHV ZLWKLQ SURJUDPPH GHVLJQ DQG
PDQDJHPHQW RU WKDW HQKDQFH LQQRYDWLRQ ZLWKLQ UHVHDUFK RU WKDW DUH GHYHORSLQJ
DQGXVLQJLQQRYDWLYHWRROVDQGPHWKRGV

>1%$V UHJDUGV WKH ILUVW LQ WKH OLVW DERYH LW LV LPSRUWDQW WR NQRZZKHWKHU LQ WKH VHOI
XQGHUVWDQGLQJ RI WKRVHZKR VHW XS D SURJUDPPH WKH\ GHFODUHG LW WR EH WDUJHWHG DW 6'
7KLV LV LPSRUWDQW EHFDXVH ZH FDQ WKHQ FKHFN WR VHH ZKDW WKRVH ZKR VHW XS WKH
SURJUDPPH XQGHUVWDQG E\ 6' FKHFN KRZ FRQVLVWHQW WKH SURJUDPPH LV ± LQ LWV
FRQFHSWXDOLVDWLRQ GHVLJQ FRQWHQW DQG LPSOHPHQWDWLRQ ± UHODWLYH WR LWV GHFODUHG JRDOV
DQG FKHFN FRQVLVWHQF\ ZLWK RXU QRUPDWLYH GHILQLWLRQ RI 6' ,W LV DOVR XVHIXO WR NQRZ
ZKHWKHU WKH XQGHUVWDQGLQJ RI 6' XVHG LQ WKH GHVLJQ RI D SURJUDPPH LV GHYHORSHG
IURPRIILFLDOGHILQLWLRQVFRQWDLQHGLQSROLF\UHIHUHQFHV@

&ULWHULRQ  DOPRVW HQWLUHO\ H[FOXGHV EDVLF HQYLURQPHQWDO UHVHDUFK WKDW KDV E\
GHILQLWLRQ QR REVHUYDEOH OLQN WR SURGXFWLRQ DQG FRQVXPSWLRQ SDWWHUQV5HVHDUFK RQ
UHGXFLQJ PDWHULDO RU HQHUJ\ XVH ZLOO KRZHYHU  UHPDLQ UHOHYDQW VR ORQJ DV WKLV LV
RULHQWHG WRZDUG DFKLHYLQJ DEVROXWH UHGXFWLRQV LQ HQYLURQPHQWDO SUHVVXUH 2XU FRQFHUQ
LV WR GLVWLQJXLVK WKH UHODWLYHO\ VPDOO ERG\ RI ZRUN WKDW LV WUXO\ DPELWLRXV LQ UHJDUG WR
HQYLURQPHQWDO SURWHFWLRQ RU VXVWDLQDELOLW\ IURP ZKDW LV D KXJH ERG\ RI OHVV DPELWLRXV
HQYLURQPHQWDOUHVHDUFK
&ULWHULRQ  IROORZV GLUHFWO\ IURP WKH VRFLDO HOHPHQW LQ RXU GHILQLWLRQ RI
VXVWDLQDELOLW\ :LWKLQ H[LVWLQJ SURJUDPPHV TXHVWLRQV RI DGGUHVVLQJ HTXLW\ DUH
JHQHUDOO\ XQGHUUHSUHVHQWHG 7KLV VXJJHVWV WKDW ZH PDNH HTXLW\ DQ H[SOLFLW VFUHHQLQJ
FULWHULRQ VR WKDW ZH LGHQWLI\ SURJUDPPHV ZKHUH HTXLW\ KDV EHHQ FRQVLGHUHG DQG FDQ
HYDOXDWH KRZ ZHOO DQG LQ ZKDW ZD\V HTXLW\ LV FRQVLGHUHG 6LPLODU UHPDUNV DSSO\ WR
FULWHULRQ  )DFWRU )RXU7HQ DV ZHOO DV UHVHDUFK RQ QHZ SDUDGLJPVYLVLRQV DQG RQ
QHZV\VWHPVHJIRUHQHUJ\PRELOLW\DQGIRRGDUHUHOHYDQWKHUH
&ULWHULRQ  LV HVSHFLDOO\ WDUJHWHG WRZDUGV LGHQWLI\LQJ SURJUDPPHV ZKHUH WKHUH KDV
EHHQ DQ H[SOLFLW DWWHPSW WR DFKLHYH VRFLHWDO LPSDFWV WKURXJK UHVHDUFK %DVHG XSRQ
UHFHQW UHVHDUFK ILQGLQJV (J 1RUWK   WKH FDSDFLW\ IRU LQQRYDWLRQ DQG
FKDQJH LQ VRFLHW\ GHSHQGV XSRQ IOH[LEOH LQVWLWXWLRQV DQG RUJDQLVDWLRQV WKDW DFWLYHO\
LQQRYDWH 7KXV WKH SDUWLFLSDWLRQ RI HQWHUSULVHV HQYLURQPHQWDO 1*2V DQG RWKHUV
ZLWKLQ UHVHDUFK WKH WDUJHWLQJ RI WKHLU VSHFLILF LQWHUHVWV E\ UHVHDUFK DQG DGGUHVVLQJ
IUDPHZRUN FRQGLWLRQV IRU DFWLRQ DUH SRWHQWLDOO\ HVVHQWLDO SLOODUV IRU UHVHDUFK
SURJUDPPHV IRU VXVWDLQDELOLW\ $JDLQ LW PLJKW EH DUJXHG WKDW VXVWDLQDELOLW\ UHVHDUFK
VKRXOG DGGUHVV TXHVWLRQV RI UHDO VRFLHWDO FKDQJH DQG QRW RQO\ TXHVWLRQV RI DFDGHPLF
LQWHUHVW 7KLV VKRXOG EH IDFWRUHG LQWR WKH HYDOXDWLRQ PHWKRGRORJ\ DQG LV D SDUWLFXODU
VWUHQJWK RI WKH  DSSURDFK WR HYDOXDWLRQ RI 'HILOD DQG 'L *XOLR 'HILOD DQG 'L *XOLR

&ULWHULRQ  UHIHUV WR UHVHDUFK PDQDJHPHQW DQG PHWKRGRORJLHV 7KHUH LV HYLGHQFH
IURP SUHYLRXV VWXGLHV WKDW QHWZRUNV RI UHVHDUFK RUJDQLVDWLRQV DUH VXSHULRU WR VLQJOH
UHVHDUFK RUJDQLVDWLRQV IRU UHDVRQV RI DGDSWDWLRQ IOH[LELOLW\ DQG DYRLGLQJ SDWK
GHSHQGHQFLHV /XXNRQHQ  /DUHGR  *HRUJKLRX   FRQFOXGHV LQ KLV
DQDO\VLV RQ UHVHDUFK FROODERUDWLRQ LQ (XURSH WKDW FRRUGLQDWLRQ EHWZHHQ LQVWLWXWLRQV
SUHVHQWV D JUHDWHU FKDOOHQJH WKDQ RSHUDWLQJ 5	' SURJUDPPHV $FFRUGLQJ WR KLV YLHZ
WKH VXEVLGLDU\ SULQFLSOH VKRXOG DOVR EH DSSOLHG LQ GHFLVLRQPDNLQJ RQ UHVHDUFK
 
SURJUDPPHV E\ LQVWLWXWLRQDOLVLQJ WKH FRQFHSWV RI YDULDEOH JHRPHWU\ ERWWRPXS
SDUWLFLSDWLRQ DQG E\ VXSSRUWLQJ PRELOLW\ RI UHVHDUFKHUV 7KXV SURJUDPPHV WKDW
DFWLYHO\ IRVWHU LQWHUQDWLRQDO QHWZRUNLQJ DFWLYLWLHV DPRQJ UHVHDUFK RUJDQLVDWLRQV E\
LQQRYDWLYH SURFHVVHV RXJKW WR EH LGHQWLILHG LQ RUGHU WR ILQG KRZ WKLV SDUWLFXODU
FKDOOHQJH KDV EHHQ PHW DQG LQ RUGHU WKDW ZH PLJKW HYDOXDWH KRZ ZHOO WKLV FKDOOHQJH
KDVEHHQPHWLQVSHFLILFFDVHV
6LPLODUO\ VLQFH VXVWDLQDELOLW\ DV D FRQFHSW LV EDVHG XSRQ LQWHJUDWLQJ WKH HFRQRPLF
VRFLDO DQG HQYLURQPHQWDO GLPHQVLRQV RI GHYHORSPHQW ZH DUH LQWHUHVWHG WR LGHQWLI\
SURJUDPPHV WKDW KDYH GHYHORSHG LQQRYDWLYH DSSURDFKHV IRU IRVWHULQJ LQWHUGLVFLSOLQDU\
SHUVSHFWLYHV DQG LQWHUGLVFLSOLQDU\ ZRUNLQJ 'HILOLR DQG 'L *XLOLR RIIHU LQVLJKWV LQWR
KRZ LQWHUGLVFLSOLQDU\ DQG WUDQVGLVFLSOLQDU\ UHVHDUFK PLJKW EH HYDOXDWHG 'HILOD DQG 'L
*XOLR  7KH\ ZDUQ KRZHYHU RI WKH GDQJHU WKDW LQWHUGLVFLSOLQDULW\ FDQ HLWKHU EH
XVHG DV DQ H[FXVH IRU PHWKRGRORJLFDO YDJXHQHVV RU IRU D KLGGHQ LPSHULDOLVP E\ RQH
VLQJOH GLVFLSOLQH 7KRVH ZKR KDYH UHYLHZHG VLQJOH SURMHFW DSSUDLVDOV IRU RQH
SURJUDPPH DUH ZHOO DZDUH RI WKH GLIIHUHQW FDYHDWV 2XU FULWHULRQ KHQFH LQFOXGHV D
VHDUFK IRU SURJUDPPHV WKDW KDYH XVHG LQQRYDWLYH DSSURDFKHV WR IRVWHU
LQWHUGLVFLSOLQDU\ UHVHDUFK EXW WKLV PLJKW ZHOO LQFOXGH LQQRYDWLYH DSSURDFKHV WKDW KDYH
IRVWHUHG UHQHZDO ZLWKLQ D VLQJOH GLVFLSOLQH DV ZHOO DV DSSURDFKHV WKDW DUH XVHG WR
IRVWHUFROODERUDWLRQEHWZHHQGLVFLSOLQHV
2XU VWXG\ FDQ QHLWKHU EH FRPSUHKHQVLYH QRU IXOO\ UHSUHVHQWDWLYH 5DWKHU RXU VWXG\
VKRXOG H[SORUH HOHPHQWV LQ WKH VXFFHVVIDLOXUH RI D VPDOO VHW RI SURJUDPPHVSURMHFWV
FKRVHQ WR LOOXVWUDWH D GLYHUVLW\ RI GHVLJQ HOHPHQWV LQQRYDWLYH PHWKRGV DQG
DSSOLFDWLRQVFRQWH[WV 6LQFH ZH FDQQRW ORRN DW DOO SURJUDPPHV RU HYHQ DW D VDPSOH
ODUJH HQRXJK WR JLYH XV VWDWLVWLFDOO\ VLJQLILFDQW RU UHSUHVHQWDWLYH UHVXOWV ZH QHHG WR
ZRUN RQ WKH OHYHO RI FDVH VWXGLHV +RZHYHU ZH QHHG D VWUXFWXUHG DSSURDFK IRU
VHOHFWLQJ FDVH VWXGLHV DV ZH ZDQW WR HQVXUH WKDW ZH KDYH D GLYHUVLW\ RI SURJUDPPH
W\SHV DQG DSSOLFDWLRQV FRQWH[WV LQFOXGLQJ VRPH IURP 1RUWKHUQ &HQWUDO 6RXWKHUQ
(DVWHUQ DQG :HVWHUQ (XURSH DQG VRPH IURP IXUWKHU DILHOG VRPH IRUPDOO\ FRQVWLWXWHG
DQG VRPH LQIRUPDOO\ FRQVWLWXWHG HWF :H DOVR PXVW HQVXUH WKDW RXU FDVH VWXG\
SURJUDPPHV DUH ZHOO GRFXPHQWHG RU WKDW ZH FDQ HDVLO\ REWDLQ WKH LQIRUPDWLRQ ZH
QHHG IURP SURJUDPPH PDQDJHUV )RU WKLV UHDVRQ ZH DUH LQWHUHVWHG LQ SURJUDPPHV
WKDW PD\ DOUHDG\ KDYH FRPSOHWHG DQG UHSRUWHG RXW HVSHFLDOO\ LI WKHVH SLRQHHUHG
SDUWLFXODU LQQRYDWLYH DSSURDFKHV 2XU FULWHULD IRU VHOHFWLQJ SURJUDPPHV WKHUHIRUH
UHODWH HLWKHU WR WKH FKDUDFWHULVWLFV RI SURJUDPPHV WKHLU FRQVWLWXHQW LQQRYDWLRQV DQG
WKHLU DSSOLFDWLRQV FRQWH[WV LH WKH IDFWRUV WKDW PLJKW LQIOXHQFH WKH VXFFHVV RI
SURJUDPPHV RU WR WKH SRVVLELOLWLHV RI REWDLQLQJ LQIRUPDWLRQ HQDEOLQJ XV WR HYDOXDWH
DFKLHYHPHQWV

7KLV VXJJHVWV D VWUXFWXUHG DSSURDFK WR WKH SURJUDPPH VFUHHQLQJ H[HUFLVH E\ ZKLFK ZH
ZLOO XOWLPDWHO\ VHOHFW FDVHVWXG\ SURJUDPPHV IURP D VHW RI FDQGLGDWH SURJUDPPHV
,PSRUWDQWO\ ZH GR QRW QHHG WR FROOHFW D IXOO VHW RI LQIRUPDWLRQ IRU HYHU\ SURJUDPPH
:H FDQ GLVWLQJXLVK D KLHUDUFK\ RI LQIRUPDWLRQ DQG RQO\ JR RQ WR FROOHFW PRUH GHWDLOHG
VFUHHQLQJ LQIRUPDWLRQ LI QRPLQDWHG SURJUDPPHV PHHW HVVHQWLDO VHOHFWLRQ FULWHULD
7KXVWKHUHLVDVHTXHQFHWRJRWKURXJKDVIROORZV

L 0HPEHUV RI WKH $,53 FRQVRUWLXP DSSURDFK SRWHQWLDO LQIRUPHUV LQ HDFK FRXQWU\
JLYLQJ WKHP LQIRUPDWLRQ DERXW WKH $,53 SURMHFW DQG LWV SXUSRVH DQG DVNLQJ WKHP
D ILUVW VHW RI VFUHHQLQJ TXHVWLRQV DERXW FDQGLGDWH SURJUDPPHV WKDW WKH\ PLJKW
NQRZRILQWKHLUFRXQWU\
 
LL 7KH UHVSRQVLEOH FRQVRUWLXP PHPEHU FKHFNV WR VHH ZKHWKHU WKH QRPLQDWHG
SURJUDPPHVPHHWHVVHQWLDOFULWHULDLQQRYDWLYHGRFXPHQWHGHWF
LLL ,I WKH SURJUDPPH PHHWV HVVHQWLDO FULWHULD WKH VDPH $,53 PHPEHU FROOHFWV
DGGLWLRQDO LQIRUPDWLRQ WKDW ZLOO HQDEOH XV WR FODVVLI\ WKH SURJUDPPH DQG LWV
LQQRYDWLRQV
LY $W :6  WKH FRQVRUWLXP VHOHFWV FDVHVWXG\ SURJUDPPHV EDVHG XSRQ WKHVH
FODVVLILFDWLRQV VR WKDW WKH\ UHSUHVHQW D GLYHUVLW\ RI DSSURDFKHV PHWKRGV DQG
FRQWH[WV

,Q VWHS L WKH SURJUDPPH LQIRUPHU DFWXDOO\ PDNHV WKH ILUVW VHOHFWLRQ RQ SURJUDPPHV
WKDW KHVKH NQRZV DERXW +H GHWHUPLQHV ZKHWKHU D SURJUDPPH PD\ ILW LQWR WKH $,53
LQYHVWLJDWLRQ 7KH TXHVWLRQV WR DVN RXU LQIRUPHUV DUH SUHVHQWHG LQ D WHPSODWH 7DEOH
 $ FKHFN DJDLQVW WKH DQVZHUV WR WKHVH TXHVWLRQV ZLOO EH VXIILFLHQW IRU LGHQWLI\LQJ
FDQGLGDWH SURJUDPPHV ,QIRUPHUV FRXOG EH DVNHG WR PRWLYDWH WKHLU VXJJHVWLRQV WR WKH
UHVSRQVLEOH$,53FRQWDFW

,Q VWHS LL XSRQ UHTXHVW RI WKH UHVSRQVLEOH $,53 PHPEHU WKH SURJUDPPH
DGPLQLVWUDWLRQPDQDJHPHQWPD\GHOLYHUDGPLQLVWUDWLYHGDWD7DEOHLQFOXGLQJD
VKRUWSDJHGHVFULSWLRQRIWKHSURJUDPPH

 
7DEOH6FUHHQLQJTXHVWLRQVWRLGHQWLI\FDQGLGDWHSURJUDPPHV


)LUVW,QIRUPHU7HPSODWH
6FUHHQLQJ'DWDIRU&DVH6WXG\6HOHFWLRQ

'R\RXNQRZRIDQ\UHFHQWRUFXUUHQW57'SURJUDPPHVLQ\RXUFRXQWU\WKDWDUHVSHFLILFDOO\WDUJHWHG
WRZDUGV VXVWDLQDEOH GHYHORSPHQW WRZDUGV LPSURYLQJ WKH VXVWDLQDELOLW\ RI SURGXFWLRQFRQVXPSWLRQ
V\VWHPV WRZDUGV DGGUHVVLQJ FKDOOHQJHVWKUHDWV WR VXVWDLQDEOH GHYHORSPHQW RU WRZDUGV UHGXFLQJ WKH
RYHUDOO OHYHO RI HQYLURQPHQWDO SUHVVXUH HVSHFLDOO\ E\ UHGXFLQJ RU UHVWUXFWXULQJ PDWHULDO DQG HQHUJ\
XVH"

1DPH

&RQWDFW
 'R \RX NQRZ RI DQ\ UHFHQW RU FXUUHQW 57' 3URJUDPPHV WKDW DOVR WDUJHW JUHDWHU HTXLW\ LQ VRFLHW\
HVSHTXLW\ZLWKLQDQGEHWZHHQJHQHUDWLRQDOFRKRUWV" 

1DPH

&RQWDFW
 'R \RX NQRZ RI DQ\ UHFHQW RU FXUUHQW 57' 3URJUDPPHV WKDW DUH DLPHG DW HQYLVLRQLQJ H[SORULQJ
DQGUHDOLVLQJUDGLFDOO\GLIIHUHQWVRFLRHFRQRPLFIXWXUHV"

1DPH

&RQWDFW
'R\RXNQRZRIDQ\UHFHQWRUFXUUHQW57'3URJUDPPHVWKDWDUHDLPHGDW LPSURYLQJWKHFDSDFLW\ IRU
LQQRYDWLRQDQGFKDQJHLQVRFLHW\"

1DPH

&RQWDFW
 'R \RX NQRZ RI DQ\ UHFHQW RU FXUUHQW 57' 3URJUDPPHV WKDW DUH XVLQJ LQQRYDWLYH RUJDQLVDWLRQDO
DSSURDFKHVZLWKLQ SURJUDPPHGHVLJQ DQGPDQDJHPHQW RU WKDW HQKDQFH LQQRYDWLRQZLWKLQ UHVHDUFK RU
WKDWDUHGHYHORSLQJDQGXVLQJLQQRYDWLYHWRROVDQGPHWKRGV"

1DPH

&RQWDFW

 

7DEOH$GPLQLVWUDWLYH'DWDIRU&DVH6WXG\6HOHFWLRQ


$GPLQLVWUDWLYH,QIRUPHU7HPSODWH

 1DPHRI3URJUDPPH



 'HVFULSWLRQRIWKHSURJUDPPHVHH4XHVWLRQVEHORZ


)XQGHURI3URJUDPPH



0DQDJHUFRRUGLQDWRURISURJUDPPH



7RZKRPLVWKHSURJUDPPHGLUHFWHG"



6L]HRI3URJUDPPH(XURV<HDU1XPEHURISURMHFWV


6WDUWDQGILQLVKGDWHVRI3URJUDPPH




2Q WKH EDVLV RI WKH DGPLQLVWUDWLYH GDWD LQFOXGLQJ WKH SURJUDPPH GHVFULSWLRQ :3 
PHPEHUV PDNH D ILUVW DVVHVVPHQW WR FKHFN WKDW WKH\ FDQ DQVZHU WKH IROORZLQJ
TXHVWLRQV

 :KLFKDUHWKHPDLQSROLF\UHIHUHQFHVIRUWKH3URJUDPPHLIDQ\"
 :KDWDUHWKH*RDOV2EMHFWLYHVRIWKH3URJUDPPH"
 ,Q ZKDW ZD\V LI DW DOO DUH WKHVH UHODWHG WR VXVWDLQDEOH GHYHORSPHQW RU WR
UHQHZDORISURGXFWLRQFRQVXPSWLRQV\VWHPV"
 ,V WKHUH DQ\WKLQJ LQQRYDWLYH DERXW WKH 3URJUDPPH VXFK DV WKHRUHWLFDO
IUDPHZRUNV PHWKRGRORJLHV RUJDQLVDWLRQDO SURFHGXUHV HQJDJHPHQW RI
VWDNHKROGHUVXVHRILQWHUGLVFLSOLQDU\RULQWHJUDWLYHFRQFHSWVHWF"
 :KDWZLOOEHWKHPDLQDFKLHYHPHQWVRIWKH3URJUDPPH"
 :KDW HYLGHQFH LV WKHUH WKDW WKHVH DFKLHYHPHQWV ZLOO EH DWWDLQHG H[SRVWH RU
H[DQWH"
 ,VWKH3URJUDPPHZHOOGRFXPHQWHG"

5HVSRQVLEOH :3  PHPEHUV FKHFN WKLV SUHOLPLQDU\ HYDOXDWLRQ ZLWK WKH 3URJUDPPH
DGPLQLVWUDWLRQ  PDQDJHPHQW ,I WKH SURJUDPPH PHHWV RXU HVVHQWLDO UHTXLUHPHQWV LH
LV UHQHZDORULHQWHG LQQRYDWLYH ZHOO GRFXPHQWHG DQG WKHUH LV HYLGHQFH RI LPSDFWV
 
WKH UHVSRQVLEOH FRQVRUWLXP PHPEHU VHHNV DQ\ DGGLWLRQDO LQIRUPDWLRQ VWLOO QHHGHG WR
DGGUHVVWKHSRLQWVEHORZ

 :KDW LV WKH V\VWHP RI LQWHUHVW RU VWXG\ RI WKH SURJUDPPH VXFK DV VXVWDLQDEOH
GHYHORSPHQW RI D UHJLRQ FKDLQ DQDO\VHV RI D VHFWRU VXFK DV WUDQVSRUW FURVV
VHFWRUDOKXPDQHFRORJLFDOLQWHUDFWLRQV"
 ,I WKH 3URJUDPPH LV V\VWHPIRFXVHG ZKDW LV WKH VFDOH RI WKH V\VWHP RI LQWHUHVW
ORFDOQDWLRQDOUHJLRQDOJOREDO"
 :KDW LV WKH )LHOG RI 6WXG\ RI WKH 3URJUDPPH QDWXUDO VFLHQFHV WHFKQRORJ\
HQJLQHHULQJ YHUVXV VRFLDO VFLHQFHV DQG KXPDQLWLHV YHUVXV KXPDQQDWXUDO
V\VWHPVLQWHUDFWLRQV"
 :KDW LV WKH 7\SH RI 6WXG\ RI WKH 3URJUDPPH SXUHEDVLFYHUVXV VWUDWHJLFEDVLF
YHUVXVDSSOLHGYHUVXVH[SHULPHQWDOGHYHORSPHQW"
 :KDW LV WKH IRFXVHPSKDVLV RI WKH 3URJUDPPH OLVWLQJFODVVLILFDWLRQ RQ
ZHDNVWURQJFRQWLQXXP"
 :KDW FRQFHSW RU K\SRWKHVLV XQGHUOLHV WKH 3URJUDPPH DQG LWV GHVLJQ ZKDW LV
VXVWDLQDEOHGHYHORSPHQWIRU\RX"
 :KDW IHDWXUHV RI WKH 3URJUDPPH GHVLJQ DUH UHOHYDQW WR WKH DWWDLQPHQW RI
3URJUDPPH *RDOV2EMHFWLYHV VXFK DV FULWHULD IRU VHOHFWLQJ SURMHFWV MRLQW
IXQGLQJ WR HQJDJH GLIIHUHQW VWDNHKROGHUV LQWHUGLVFLSOLQDU\ OLQNLQJ H[SHUWV
IURP GLIIHUHQW OHYHOV ORFDO ± H[WHUQDO OHDUQLQJ E\ GRLQJ SURYLGLQJ IXQGLQJ
IRU VWDNHKROGHUV UHSUHVHQWDWLRQ RI IXWXUH JHQHUDWLRQV RWKHU VSHFLHV RU SHRSOH
IURPRWKHUQDWLRQV"
 :KDW PHWKRGRORJLFDO IHDWXUHV DUH UHOHYDQW WR WKH DWWDLQPHQW RI 3URJUDPPH
JRDOVREMHFWLYHV VXFK DV EDFNFDVWLQJ HQYLVLRQLQJ DOWHUQDWLYH IXWXUHV
VWDNHKROGHU DQDO\VHV WHFKQRORJ\ DVVHVVPHQW DGDSWLYH PDQDJHPHQW SROLF\
H[HUFLVHVULVNDVVHVVPHQWHWF"
 :KDW SURMHFW VHOHFWLRQ SURFHGXUHV DUH UHOHYDQW WR WKH DWWDLQPHQW RI 3URJUDPPH
JRDOVREMHFWLYHV"

7KHVH TXHVWLRQV DUH LQWHQGHG DV D FKHFNOLVW ,Q SUDFWLFH FROOHFWLQJ WKLV LQIRUPDWLRQ
VKRXOG FRPH DERXW DXWRPDWLFDOO\ LI ZH JHW D JRRG WZRSDJH GHVFULSWLRQ RI HDFK
SURJUDPPH ,W ZLOO RQO\ EH QHFHVVDU\ WR DVN VSHFLILF TXHVWLRQV RQ WKH FKHFNOLVW LQ WKH
HYHQW WKDW DQVZHUV WR WKHVH DUH QRW DOUHDG\ GLVFHUQLEOH IURP WKH WZRSDJHGHVFULSWLRQ
VHHVDPSOH$GPLQLVWUDWLYH'DWD6KHHWLQ$SSHQGL[,

)LQDO UHVXOWV DUH VXEMHFW WR GLVFXVVLRQZLWK WKH VWDNHKROGHUV DQG LQ:RUNVKRS  ZKHUH
WKH VHOHFWLRQ RI SURJUDPPHV WR EH HYDOXDWHG DV FDVH VWXGLHV LQ:3DQG:3ZLOO EH
PDGH


(PSKDVLVRQGHPDQGVLGH    Z«««««««V
(PSKDVLVRQVXSSO\VLGH    Z«««««««V
(PSKDVLVRQULVNPDQDJHPHQW   ZV
(PSKDVLVRQWHFKQRORJ\    Z«««««««V
(PSKDVLVRQDWWLWXGHXQGHUVWDQGLQJYDOXHV\VWHP Z«««««««V
(PSKDVLVRQPHWKRGRORJ\EXLOGLQJ  Z«««««««V
(PSKDVLVRQOHDUQLQJ    Z«««««««V
(PSKDVLVRQFRPPXQLFDWLRQ   Z«««««««V
(PSKDVLVRQVWDNHKROGHULQYROYHPHQW  Z«««««««V
(PSKDVLVRQDFWRUQHWZRUNEXLOGLQJ  Z«««««««V
(PSKDVLVRQSROLF\LQWHUIDFH   Z«««««««V
 


 6FUHHQLQJRI&RXQWULHVIRU6WDNHKROGHUVDQG3URJUDPPHV

6RIDUWKHZRUNKDVFRQFHQWUDWHGRQ
• 6HWWLQJXSDVWDNHKROGHUERDUG
• ,GHQWLI\LQJDQGFRQWDFWLQJVWDNHKROGHUV
• &ROOHFWLQJ LQIRUPDWLRQ WKURXJK WKH XVH RI WKH ³)LUVW ,QIRUPHU 7HPSODWH´ DQG
WKH³$GPLQLVWUDWLYH,QIRUPHU7HPSODWH´VHH&KDSWHU
• 6FUHHQLQJDOUHDG\FROOHFWHGSURJUDPPHVHVSHFLDOO\(672

6WDNHKROGHUERDUG
$V SDUW RI WKH TXDOLW\ DVVXUDQFH PHDVXUHV IRU WKH $,536' SURMHFW D VWDNHKROGHU
ERDUG ZDV IRUPHG ,WV PHPEHUV ZLOO FRPPHQW RQ WKH TXDOLW\ RI WKH DFFRPSOLVKHG
ZRUNDQGVXJJHVWZD\VWRLPSURYHWKHZRUNDKHDG

7KHPHPEHUVZHUHVHOHFWHGLQWKHIROORZLQJSURFHVV
 DW WKH NLFNRII ZRUNVKRS RI $,536' WKHSDUWQHUVGHFLGHG WR ILQGVWDNHKROGHUV IRU
WKHIROORZLQJFDWHJRULHV
R QDWLRQDOJRYHUQPHQW
R LQGXVWU\
R VFLHQFH
R LQWHUQDWLRQDORUJDQLVDWLRQV
R QRQJRYHUQPHQWDORUJDQLVDWLRQV1*2V
R ORFDOJRYHUQPHQW
R FRQVXPHUJURXSV
R VPDOODQGPHGLXPVL]HGHQWHUSULVHV60(V
R DJULFXOWXUH
R WUDGHXQLRQV
R (XURSHDQ3DUOLDPHQW

 DIWHU WKH ZRUNVKRS WKH SURMHFW SDUWQHUV QRPLQDWHG SRWHQWLDO FDQGLGDWHV IRU WKH
VWDNHKROGHUERDUGLQHDFKRIWKHDERYHPHQWLRQHGFDWHJRULHV
 DIWHU UDQNLQJ WKH SRWHQWLDO VWDNHKROGHU ERDUG FDQGLGDWHV DFFRUGLQJ WR WKHLU
UHOHYDQFHIRUWKH$,536'SURMHFWWKHWRSUDQNHGFDQGLGDWHVZHUHDSSURDFKHG
 ZKHQD FDQGLGDWH DJUHHG WREHFRPHDPHPEHURI WKH $,536'VWDNHKROGHUERDUG
KHVKH UHFHLYHG D ³ZHOFRPLQJ OHWWHU´ RXWOLQLQJ WKH UHSRUW UHYLHZ SURFHVV DQG
GDWHVZKHQUHSRUWVVKRXOGUHDFKWKHP
 DIWHU D FDQGLGDWH KDG GHFOLQHG WKH RIIHU WKH QH[W FDQGLGDWH RQ WKH UDQNHG OLVW ZDV
DSSURDFKHG

&XUUHQWO\RXWRIVWDNHKROGHUERDUGFDWHJRULHVFRXOGEHILOOHG

6FLHQFH  -DQ5RWPDQV,&,6,QWO&HQWUHIRU,QWHJUDWLYH6WXGLHV
60(V .U]\V]WRI .ZDWHUD 3(3) 3ROLVK (QYLURQPHQWDO 3DUWQHUVKLS
)RXQGDWLRQ
 
,QGXVWU\  -RDFKLP*DQVH*(5/,1*$VVXUDQFH
*RYHUQPHQW  +DQVYRONHU=LHJOHU*HUPDQ0LQLVWU\RI5HVHDUFK
,QWO2UJDQLVDWLRQ 'U -DFTXHOLQH $ORLVL GH /DUGHUHO 81(3 81 (QYLURQPHQW
3URJUDPPH
7UDGH8QLRQV  5HLQHU+RIIPDQQ(78&(XURSHDQ7UDGH8QLRQ,QVWLWXWH
1*2V  /DXUD5DGLFRQFLQL)ULHQGVRIWKH(DUWK,WDO\
(XURSHDQ3DUOLDPHQW &ODXGH7XUPHV*UHHQ3DUW\/X[HPERXUJ
$JULFXOWXUH 5XGROI %XQ]HO (XURSHDQ &RPPLVVLRQ '* 7UDGH 'HSW RI
$JULFXOWXUH

$V \HW QR VWDNHKROGHU LQ WKH FDWHJRULHV ³FRQVXPHU JURXSV´ DQG ³ORFDO JRYHUQPHQW´
FRXOGEHIRXQG

7R FRPPXQLFDWH ZLWK WKH VWDNHKROGHU ERDUG PHPEHUV DQG RWKHU LQWHUHVWHG
VWDNHKROGHUV D ZHEVLWH ZZZDLUSVGHW ZDV FUHDWHG ZKLFK FRQWDLQV SURMHFWUHOHYDQW
GRFXPHQWV 3HRSOHZKR DUH LQWHUHVWHG LQ WKH  GHYHORSPHQW RI WKH SURMHFW EXWZKR ODFN
WKH WLPH RU FDSDFLW\ WR SDUWLFLSDWH RQ WKH VWDNHKROGHU ERDUG FDQ UHYLHZ  LQWHULP UHSRUWV
WKURXJK WKLV PHGLXP 7KHVH VWDNHKROGHUV DUH RIIHUHG WKH SRVVLELOLW\ WR EH UHPLQGHG RI
WKHDUULYDORIQHZLQWHULPUHSRUWVE\UHJLVWHULQJDWWKHVLWH

$FFRPSDQ\LQJ&RPPLWWHHLQ3RUWXJDO
,Q DGGLWLRQ WR WKH VWDNHKROGHU ERDUG D ORFDO ³$FFRPSDQ\LQJ &RPPLWWHH´ ZDV IRUPHG
LQ 3RUWXJDO DV DQ LQQRYDWLYH HOHPHQW LQ $,536' 7KLV FRPPLWWHH LV H[SHFWHG WRPHHW
GXULQJ D ZRUNVKRS SUREDEO\ LQ /LVERQ WR FRPPHQW RQ WKH FDVHVWXGLHV 7KLV
ZRUNVKRSZLOO SUREDEO\ WDNH SODFH LQ2FWREHU FORVH WR WKH GDWH RI WKH WKLUG$,536'
ZRUNVKRS 'XULQJ WKH ZRUNVKRS VWDNHKROGHUV ZLOO KDYH WKH RSSRUWXQLW\ WR GLVFXVV
ZLWK XV WKH JHQHUDO FKDOOHQJHV RI 5IRU6' DQG WKHPHWKRGRORJ\ WKDW ZH ZLOO EH XVHG WR
FDUU\ RXW WKH ORFDO FDVH VWXGLHV$ VHFRQG LVVXH WR EH GLVFXVVHGZLWK WKH SDUWLFLSDQWV LV
WKHIXUWKHULQYROYHPHQWRIWKH$FFRPSDQ\LQJ&RPPLWWHHLQWKHSURMHFW
,W LV QRW LQWHQGHG WRFRS\VXFKDQH[HUFLVH LQRWKHUFRXQWULHVEXW WR WDNH LW DVD VSHFLDO
IHDWXUH LQ RUGHU WR DUULYH DW GHHSHU LQVLJKWV IRU FRXQWULHV WKDW GR QRW KDYH D WUDGLWLRQ RI
H[SOLFLWVXVWDLQDELOLW\RULHQWHGUHVHDUFK

,GHQWLI\LQJ6WDNHKROGHUV 
7KH IROORZLQJ UHOHYDQW VWDNHKROGHUV IURP JRYHUQPHQW QRQJRYHUQPHQW DQG UHVHDUFK
ZKR DUH NQRZOHGJHDEOH DERXW LQQRYDWLYH UHVHDUFK SURJUDPPHV KDYH EHHQ LGHQWLILHG
DVRIQRZ
$XVWULD
+DQV*QWKHU 6FKZDU]  )HGHUDO 0LQLVWU\ IRU 7UDQVSRUW ,QQRYDWLRQ DQG  7HFKQRORJ\
%09,7

%HOJLXP
267&%HOJLDQ)HGHUDO2IILFHIRU6FLHQWLILF7HFKQLFDODQG&XOWXUDO$IIDLUV
+XEHUW'DYLG(QYLURQPHQWDO&RXQFLO
$QGUp5DXOW$&($(8&$5(XURSHDQ$XWRPRELOHV0DQXIDFWXUHV$VVRFLDWLRQ
0DUWLQ5RFKROO)ULHQGVRIWKH(DUWK(XURSH

 
)LQODQG
/HHQD6LPRQHQ0LQLVWU\IRUWKH(QYLURQPHQW
6DXOL5RKLQHQ6XVWDLQDELOLW\&RXQFLO

)UDQFH
6\OYLD)DXFKHX[&('8QLYHUVLWpGH9HUVDLOOH
/DXUHQFH7XELDQD3ULPH0LQLVWHU¶V&DELQHW
&DQGLFH6WHYHQV2(&''LUHFWRUDWH6FLHQFH7HFKQRORJ\DQG,QGXVWU\
&KULVWLDQ%URGKDJ(FROH1DWLRQDOH6XSpULHXUHGHV0LQHVGH6DLQW(WLHQQH

*HUPDQ\
+DQVYRONHU=LHJOHU%0%)
8GR(UQVW6LPRQLV6FLHQFH&HQWHU%HUOLQ
0LFKDHO *ORRW]5LFKWHU 6XVWDLQDEOH 'HYHORSPHQW RI WKH 8UEDQ (QYLURQPHQW
%UHPHQ

+XQJDU\
-HURPH6LPSVRQ5HJLRQDO(QYLURQPHQWDO&HQWUHIRU&HQWUDODQG(DVWHUQ(XURSH

,WDO\
/DXUD5DGLFRQFLQL$PLFLGHOOD7HUUD

1HWKHUODQG
$39HUNDLN ,1121(7 DGYLVRU\ ERG\ WR WKH PLQLVWU\ RI DJULFXOWXUH DOVR DZDUH RI
LQWHUQDWLRQDOSURJUDPPHVLQWKHILHOGRIDJULFXOWXUH
5:HWHULQJV712KHDGV\VWHPVLQQRYDWLRQDQGOLIHHQYLURQPHQW
+DQV/LQVHQIRUPHUGLUHFWRUUHVHDUFK8QLOHYHU&KDLUPDQSURJUDPPHFRPPLWWHH
- 0DUNV 1:2 'XWFK VFLHQWLILF UHVHDUFK 2UJDQLVDWLRQ FRQQHFWHG WR PLQLVWU\ RI
HGXFDWLRQFXOWXUHDQGVFLHQFHIRUPHUPHPEHURI67'VWHHULQJJURXS
.HHV9LMOEULHIGLUHFWRUGHSW,QQRYDWLRQDQG7HFKQRORJ\0LQLVWU\RIHFRQRPLFDIIDLUV
-DTXHOLQHGH/DUGHUHOGLUHFWRU81(3RIILFH3DULVPHPEHU)DFWRUFOXE
/DUU\.RKOHU,QWHUQDWLRQDO&RXQVLOIRU6FLHQFH,&68

1RUZD\
0DWWKLDV .DLVHU 1(17 'HQ QDVMRQDOH IRUVNQLQJVHWLVNH NRPLWp IRU QDWXUYLWHQVNDSRJ
WHNQRORJL

3RODQG
$QGUHM.DVVHQEHUJ,QVWLWXWHIRU6XVWDLQDEOH'HYHORSPHQW
7KRPDV=\OLF]:DVDZ(FRORJLFDO&HQWHU

3RUWXJDO
,VDEHO*XHUUD(QYLURQPHQWDO$XGLWRURIWKH0LQLVWU\IRU6RFLDO(TXLSPHQW

6SDLQ
&RQFKLWD0DUWtQH]/ySH]2ILFLQD(VSDxRODGH&DPELR&OLPiWLFR

6ZLW]HUODQG
-RQDWKDQ/RK::),QWHUQDWLRQDO&RQVHUYDWLRQ3ROLF\'HSDUWPHQW
 
'DQLHO.ORR]%HDXIWUDJWHUI8PZHOWVFKXW]XQG(QHUJLH.DQWRQ%HUQ

8.
'XQFDQ0F/DUHQ)ULHQGVRIWKH(DUWK
-XOLD+HUWLQ63588QLYHUVLW\RI6XVVH[
+HQU\/HYHVRQ*RZHU(QYLURQPHQW$JHQF\

6ZHGHQ
-RQ0|OOHU$JHQGD2IILFH6WRFNKROP
8QR6YHGLQ'LUHFWRU)RUPDV
0DQV/|QURWK0DQDJLQJ'LUHFWRU0LVWUD
0DULH8UZLQJ5HVHDUFK2IILFHU0LVWUD
&KDUOHV %HUNRZ (QYLURQPHQWDO &RRUGLQDWRU *UHHQ 3DUW\ LQ WKH 6ZHGLVK 3DUOLDPHQW
DQGIRUPHU&KDLURI)ULHQGRIWKH(DUWK(XURSH
.HLWK&OHPHQW6HQLRU5HVHDUFK$VVRFLDWH1RUGUHJLR
7RPDV(NEHUJ6HQLRU5HVHDUFK2IILFHU187(.9LQQRYD
7XUNH\
)DWLK0HKPHW6DKLQ6FLHQWLILFDQG5HVHDUFK&RXQFLO

,GHQWLILHG3URJUDPPHV
.H\ VFLHQWLVWV SROLF\ PDNHUV DQG RWKHU VWDNHKROGHUV ZHUH DSSURDFKHG WR LGHQWLI\
LQQRYDWLYH SUDFWLFHV DQG 57' SURJUDPPHV EDVHG RQ D VLJQLILFDQW FURVVVHFWLRQ RI
H[SHULHQFH LQ (XURSH LQ WKH VWXG\ VXEMHFW $ VWHSE\VWHS VHOHFWLRQ SURFHVV DOORZV XV
WR ILQG UHOHYDQW SURJUDPPHV DQG WR H[FOXGH SURJUDPPHV WKDW FDQ EH FRQVLGHUHG OHVV
LQQRYDWLYHWKDQRWKHUV
2QH SRLQW RI GHSDUWXUH KDV EHHQ WKH VWXG\ E\ WKH (XURSHDQ 6FLHQFH DQG 7HFKQRORJ\
2EVHUYDWRU\ (672 ,W FRYHUHG WKH IROORZLQJ FRXQWULHV $XVWULD %HOJLXP *HUPDQ\
7KH 1HWKHUODQGV 3RUWXJDO 6ZHGHQ DQG 8. ,WV GUDZEDFN LV WKDW LW FRXOG QRW FRYHU
DOO WKH (8 PHPEHU VWDWHV 1RQ(8 VWDWHV VXFK DV -DSDQ RU 86$ KDYH QRW EHHQ
FRYHUHG HLWKHU 7KH $,53 SURMHFW DLPV WR ZLGHQ WKLV VFRSH E\ LQFOXVLRQ RI
SURJUDPPHV RXWVLGH WKH(672 VFRSH$V D VHFRQGGUDZEDFN(672 VHHPV WRR EURDG
LQ WHUPV RI SURJUDPPH GHVFULSWLRQ ZLWKLQ WKH FRXQWULHV FKRVHQ $ WKLUG OLPLWDWLRQ LV
WKDW WKH (672 ZRUN FRYHUHG RQO\ RQJRLQJ SURJUDPPHV ,W GLG QRW FRYHU UHFHQWO\
FRPSOHWHG SURJUDPPHV ZKLFK DUH WKRVH PRVW OLNHO\ WR EH ZHOO GRFXPHQWHG :H DUH
FXUUHQWO\ VFUHHQLQJ WKH SURJUDPPHV FRYHUHG E\ WKH (672 ZRUN LQ RUGHU WR VHOHFW
WKRVH WKDW PHHW RXU FULWHULD DQG ZKLFK KDYH XVHG LQQRYDWLYH DSSURDFKHV 7KHSURFHVV
RI WUDQVIHUULQJ UHOHYDQW LQIRUPDWLRQ IURP WKH (672 WHPSODWHV WR WKH $,53 WHPSODWHV
LV DOPRVW ILQLVKHG DQG ZLOO EH FRPSOHWHG LQ 0D\ :KHUHYHU SRVVLEOH WKH LQIRUPDWLRQ LV
EHLQJXSGDWHGDQGFRPSOHPHQWHGWKRXJKOLWHUDWXUHUHYLHZVDQGLQWHUYLHZV
$GGLWLRQDO SURJUDPPHV DUH DOVR FXUUHQWO\ LGHQWLILHG LQ 3RUWXJDO *HUPDQ\ 6ZHGHQ
WKH 1HWKHUODQGV $XVWUDOLD DQG -DSDQ 2QFH LGHQWLILHG WKH DGPLQLVWUDWLYH GDWD
WHPSODWHZLOOEHXVHGWRJDWKHUDQVZHUVWRWKHTXHVWLRQVOLVWHGLQ&KDSWHU
,W LV REYLRXV WKDW PRUH FRXQWULHV VKRXOG EH VFUHHQHG WR ILQG LQQRYDWLYH SURJUDPPHV LQ
D GLYHUVLW\ RI FRQWH[WV 5HJDUGLQJ )UDQFH IXUWKHU LQIRUPDWLRQ FDQ EH H[SHFWHG YLD
DSSURDFKLQJ 6\OYLH )DXFKHX[ DQG /DXUHQFH 7XELDQD ,Q ,UHODQG )UDQN &RQYHU\ LV
DEOH WR RIIHU LQIRUPDWLRQ 6HYHUDO VHQLRU UHVHDUFKHUV ZLWK EURDG LQWHUQDWLRQDO
NQRZOHGJH VXFK DV 8GR (UQVW 6LPRQLV -LOO -lJHU DQG 3LHU 9HOOLQJD DUH DOVR EHLQJ
 
DSSURDFKHG IRU WKHLU VXJJHVWLRQV RQ FDQGLGDWH SURJUDPPHV DQG ILUVW LQIRUPHUV :H
KDYH VWLOO WR XQGHUWDNH VFUHHQLQJ LQ ,WDO\ 6SDLQ *UHHFH DQG DW OHDVW ZLWK VRPH
VHOHFWHG H[DPSOHV 86$ DQG &DQDGD 2WKHU SDUWV RI WKH ZRUOG ZLOO QRW EH FRYHUHG
H[FHSW IRU *XLQHD%LVVDX DV PHQWLRQHG E\ &(,)$ XQOHVV VWDNHKROGHUV ZLOO SURYLGH
DGGLWLRQDOLQIRUPDWLRQ
,Q 0D\ DQG -XQH WKH SURMHFW SDUWQHUV ZLOO FRQVLGHUDEO\ EURDGHQ WKH LQIRUPDWLRQ EDVH
RQ LQQRYDWLYH SURJUDPPHV %\ PLG -XQH WKH ILQDO UHSRUW ZLOO HQWDLO D VRXQG FROOHFWLRQ
RI DGPLQLVWUDWLYH GDWD WHPSODWHV IRU D GLYHUVH VHW RI FRXQWULHV D GLYHUVH VHW RI
LQQRYDWLYHDSSURDFKHVDQGDGLYHUVHVHWRIDSSOLFDWLRQVFRQWH[WV

3URJUDPPHVZLWKDGPLQLVWUDWLYHGDWDFROOHFWHGVRIDU

$XVWULD
 $XVWULDQ3URJUDPPHRQ7HFKQRORJ\IRU6XVWDLQDEOH'HYHORSPHQW$76'
³1DFKKDOWLJ:LUWVFKDIWHQ ´
 $XVWULDQ /DQGVFDSH 5HVHDUFK $/5 3URJUDPP .XOWXUODQGVFKDIWVIRUVFKXQJ
./)

%HOJLXP
 3URJUDPPH GH 5HFKHUFKH HW 'pYHORSSHPHQW 7HFKQRORJLHV HQYLURQQHPHQWDOHV
3URJUDPPH³(QWUHSULVHV´3URVSHFWLYH5HVHDUFKLQ%UXVVHOV
 *%28*HQHULF%DVLF8QLYHUVLW\5HVHDUFK
 ³9ODDPVH ,QQRYDWLH 6DPHQZHUNLQJVYHUEDQGHQ´ RU ³)OHPLVK &RRSHUDWLYH
,QQRYDWLRQ ´
 6XVWDLQDEOHPRELOLW\
 7HOVDW  VXSSRUWLQJ DFWLRQV RI WKH VFLHQWLILF VXSSRUW SODQ IRU D VXVWDLQDEOH
GHYHORSPHQW SROLF\ VXVWDLQDEOH SURGXFWLRQ DQG FRQVXPSWLRQ SDWWHUQV VXSSRUWLQJ
DFWLRQV RI WKH VHFRQG VFLHQWLILF VXSSRUW SODQ IRU D VXVWDLQDEOH GHYHORSPHQW SROLF\
VWDQGDUGLVDWLRQDQGWHFKQLFDOUHJXODWLRQV
 /HYHUVIRUD6XVWDLQDEOH'HYHORSPHQW3ROLF\

*HUPDQ\
 %LRGLYHUVLW\DQG%LRVSKHUHUHVHDUFK
 5HVHDUFKRQWKH(QYLURQPHQW±6RFLR(FRORJLFDO5HVHDUFK
 0RELOLW\DQG7UDQVSRUW
 &RQVWUXFWLRQDQG+RXVLQJ
 6XVWDLQDEOH(FRQRPLF0DQDJHPHQW)UDPHZRUNIRU,QQRYDWLRQ
 5HQHZDEOH5DZ0DWHULDOV0LQLVWU\IRU&RQVXPHU3URWHFWLRQ

1HWKHUODQGV 
 6XVWDLQDEOH7HFKQRORJ\'HYHORSPHQW3URJUDPPH67''72
 +DELIRUP
 'XWFK ,QLWLDWLYH IRU 6XVWDLQDEOH 'HYHORSPHQW 1HGHUODQGV ,QLWLDWLHI YRRU
'XXU]DPH2QWZLNNHOLQJ1,'2
 (FRQRPLFV(FRORJ\DQG7HFKQRORJ\((7
 $GYDQFHG&DWDO\WLF7HFKQRORJLHVIRU6XVWDLQDELOLW\$&76
 &211(.7
 7KH&HQWUHIRU6RLO4XDOLW\0DQDJHPHQW6.%
 
 5HGXFWLRQ RI RWKHU ± QRQ &2  JOREDO ZDUPLQJ JDVHV 5HGXFWLH 2YHULJH
%URHLNDVJDVVHQ52%
 1DWLRQDO$GYLVRU\&RXQFLO$JULFXOWXUH5HVHDUFK15/2
 ,QQRYDWLYH1HWZRUNIRU$JURDQG*UHHQ6SDFH,1121(7

3RUWXJDO
 3'&7'&1 6'RULHQWHG SURJUDPPH IRFXVLQJ RQ WKH LQWHJUDWHG PDQDJHPHQW RI
QDWXUDOUHVRXUFHVLQSURWHFWHGDUHDV³QHJDWLYH´H[DPSOH
 &8)$'$ WKDW LV FXUUHQWO\ LPSOHPHQWHG LQ *XLQHD%LVVDX &(,)$ LV QRZ
VHDUFKLQJ IRU UHOLDEOH LQIRUPDWLRQ VRXUFHV DERXW &8)$'$ DQG RWKHU SURJUDPPHV
LQ $IULFD YLD ORRNLQJ IRU LQIRUPDWLRQ VRXUFHV LQ 3RUWXJDO HJ 3RUWXJXHVH
UHVHDUFKHUV DQG SURMHFW PDQDJHUV WKDW DUHZHUH GLUHFWO\ LQYROYHG LQ WKH
LPSOHPHQWDWLRQRIWKHSURJUDPPHV³LQVLWX´
 $'(3( WKDW LQLWLDOO\ DLPHG DW UHJLRQDO VRFLRHFRQRPLF GHYHORSPHQW UHVHDUFK
IRFXVLQJ RQ ILVKHULHV DQG EHFDPH DQ LPSRUWDQW PRWRU RI VXVWDLQDEOH"
GHYHORSPHQW
 5HVHDUFK SURJUDPPH LQ WKH IUDPHZRUN RI WKH 1DWLRQDO 6WUDWHJ\ IRU WKH
&RQVHUYDWLRQRI%LRGLYHUVLW\XSFRPLQJ

6ZHGHQ
 6RFLHW\V\VWHPDQGFLUFXODWLRQ
 ,QWHUVHFWRUDOSURJUDPPHQR2(FRQRPLFVIRU6XVWDLQDEOH'HYHORSPHQW
 6WUDWHJLF4XHVWLRQVIRU/RQJ7HUP6XVWDLQDEOH:RUNLQJ/LIH
 ,QQRYDWLRQV\VWHPVVXSSRUWLQJDVXVWDLQDEOHJURZWK
 3DWKWR6XVWDLQDEOH'HYHORSPHQW±%HKDYLRXU2UJDQL]DWLRQV6WUXFWXUHV

-DSDQ
 0LOOHQQLXP&ROODERUDWLRQ3URMHFWVLQ-DSDQ

6FUHHQHGSURJUDPPHVZLWKQRDSSDUHQWSURJUDPPHUHOHYDQWWR$,53

%HOJLXP
 ,:79ODDQGHUHQ.023URJUDPPD60(3URJUDPPH
 $QWDUFWLFD
 *OREDO&KDQJHDQG6XVWDLQDEOH'HYHORSPHQW
 1RUPVIRUIRRGSURGXFWV
 6XVWDLQDEOH0DQDJHPHQWRIWKH1RUWK6HD
 *OREDOFKDQJHHFRV\VWHPVDQGELRGLYHUVLW\
 :RUNHUV¶KHDOWKFDUH

6ZHGHQ
 )$66ZHGLVK&RXQFLOIRU:RUNLQJ/LIHDQG6RFLDO5HVHDUFKHVWDEOLVKHG
 65&6ZHGLVK5HVHDUFK&RXQFLOHVWDEOLVKHG
 7KH 6ZHGLVK )RXQGDWLRQ IRU +HDOWK &DUH 6FLHQFHV DQG $OOHUJ\ 5HVHDUFK HVWDEOLVKHG
LQ

 

&RQFOXVLRQ

$V LQGLFDWHG HDUOLHU WKH FXUUHQW VWDWXV RI ZRUN DV UHIOHFWHG LQ WKLV PLOHVWRQH UHSRUW LV
DVIROORZV
 D SUHOLPLQDU\ QRUPDWLYH GHILQLWLRQ RI VXVWDLQDEOH GHYHORSPHQW IRU XVH LQ WKH
SURMHFWKDVEHHQGHILQHGLQWKHPDWLFDQGSURFHVVWHUPV
 D SUHOLPLQDU\ UHSRUW KDV EHHQ ZULWWHQ RQ WKH VSHFLDO FKDOOHQJHV WR 57' RI
VXVWDLQDEOH GHYHORSPHQW DQG WKLV KDV EHHQ WUDQVODWHG LQWR D W\SRORJ\ DQG D
SUHOLPLQDU\ FRQFHSWXDO PRGHO RI UHVHDUFK IRU VXVWDLQDEOH GHYHORSPHQW
VSHFLILHGLQWHUPVRIEURDGDQGVSHFLILFJRDOVIRU57'SURJUDPPHV
 D VFUHHQLQJ PHWKRGRORJ\ KDV EHHQ GHILQHG IRU LGHQWLI\LQJ DQG GHVFULELQJ
FDQGLGDWH57'SURJUDPPHVIRUXVHDVFDVHVWXGLHVODWHULQWKHSURMHFW
 D SUHOLPLQDU\ VHW RI TXHVWLRQV IRU FRQVLVWHQF\EDVHG H[DQWH HYDOXDWLRQ RI
SURJUDPPHVKDVEHHQSURSRVHG
 D SUHOLPLQDU\ VHW RI TXHVWLRQV IRU HYLGHQFHEDVHG H[SRVW HYDOXDWLRQ RI
SURJUDPPHVKDVEHHQSURSRVHG
 D SUHOLPLQDU\ DSSURDFK WR GHYHORSLQJ KLHUDUFKLHV RI DFKLHYHPHQW KDV EHHQ
SURSRVHG
 D VWDNHKROGHU ERDUG KDV EHHQ FUHDWHG DQG DGGLWLRQDO VWDNHKROGHUV DUH EHLQJ
LGHQWLILHG
 UHVHDUFK SURJUDPPHV IURP (8 DQG RWKHU FRXQWULHV DUH EHLQJ LGHQWLILHG DQG
VFUHHQHG
 LQQRYDWLYHDSSURDFKHVWRWKHNH\UHVHDUFKFKDOOHQJHVDUHEHLQJLGHQWLILHG

,W UHPDLQV WR UHILQH DQG IXUWKHU HODERUDWH WKH SUHOLPLQDU\ SURGXFWV WR GHYHORS
SHUFHSWLRQEDVHG DVVHVVPHQW SURFHGXUHV WR FKHFN WKH OLNHO\ DYDLODELOLW\ RI QHHGHG
HYLGHQFH WR SLORW WKH GUDIW HYDOXDWLRQ PHWKRGRORJ\ XVLQJ RQH RU PRUH LQQRYDWLYH
QDWLRQDO SURJUDPPHV DQG WR LGHQWLI\ DQG VFUHHQ DGGLWLRQDO UHVHDUFK SURJUDPPHV DQG
LQQRYDWLYHDSSURDFKHV
 
 5HIHUHQFHV

$GULDDQVH $ %ULQJH]X 6 +DPPRQG $ 0RULJXFKL < 5RGHQEHUJ ( 5RJLFK '
DQG 6FKW] +  5HVRXUFH )ORZV 7KH 0DWHULDO %DVLV RI ,QGXVWULDO
(FRQRPLHV:5,:DVKLQJWRQ'&
$UWKXU :  &RPSHWLQJ 7HFKQRORJLHV ,QFUHDVLQJ 5HWXUQV DQG /RFNLQ E\
+LVWRULFDO(YHQWV7KH(FRQRPLF-RXUQDO
$\UHV 5  (FRUHVWUXFWXULQJ 7KH 7UDQVLWLRQ WR DQ (FRORJLFDOO\ 6XVWDLQDEOH
(FRQRP\ ,Q $\UHV 5 DQG :HDYHU 3 (GV (FRUHVWUXFWXULQJ ,PSOLFDWLRQV
IRU6XVWDLQDEOH'HYHORSPHQW8QLWHG1DWLRQV8QLYHUVLW\3UHVV7RN\R
$\UHV 5 DQG .QHHVH $  (FRQRPLF DQG (FRORJLFDO (IIHFWV RI D 6WDWLRQDU\
(FRQRP\$QQXDO5HYLHZRI(FRORJ\DQG6\VWHPDWLFV
%RXOGLQJ .  (QYLURQPHQWDO 4XDOLW\ LQ D *URZLQJ (FRQRP\ +DUGLQ - (G
(VVD\V )URP WKH WK 5HVRXUFHV IRU WKH )XWXUH 5)) )RUXP -RKQ+RSNLQV
8QLYHUVLW\3UHVV%DOWLPRUH0DU\ODQG
%URRNV +  6XVWDLQDELOLW\ DQG 7HFKQRORJ\ ,Q .H\ILW] 1 HG 6FLHQFH DQG
6XVWDLQDELOLW\,,$6$/D[HQEXUJ
&KXQJ 66 DQG : + /R IRUWKFRPLQJ (YDOXDWLQJ VXVWDLQDELOLW\ LQ :DVWH
0DQDJHPHQW5HVRXUFHV&RQVHUYDWLRQDQG5HF\FOLQJ
&/70 ± 7KH 'XWFK &RPPLWWHH RQ /RQJ7HUP (QYLURQPHQWDO 3ROLF\  
7KH(QYLURQPHQW&RQFHSWVIRUWKHVW&HQWXU\.HUNHERVFK=HLVW
'DO\ + (  7RZDUG 6RPH 2SHUDWLRQDO 3ULQFLSOHV RI 6XVWDLQDEOH 'HYHORSPHQW
(FRORJLFDO(FRQRPLFV
'DO\ + (  $OORFDWLRQ GLVWULEXWLRQ DQG VFDOH WRZDUGV DQ HFRQRPLFV WKDW LV
HIILFLHQWMXVWDQGVXVWDLQDEOH,Q(FRORJLFDO(FRQRPLFV9RO
'HILOD 5 DQG 'L *LXOLR $  ,.$23DQRUDPD 1HZVOHWWHU 6SHFLDO ,VVXH 
(YDOXDWLQJ 7UDQVGLVFLSOLQDU\ 5HVHDUFK ,QWHUGLVFLSOLQDU\ &HQWUH IRU *HQHUDO
(FRORJ\8QLYHUVLW\RI%HUQHZZZLNDRHXQLEHFKIRUVFKXQJ
)ULQNOLQJ(  -3.DKDQDQG03|\K|QHQ  6WLPXODWLQJ,QGXVWULDO,QQRYDWLRQ
IRU 6XVWDLQDELOLW\ $Q ,QWHUQDWLRQDO $QDO\VLV 5$1'(XURSH 5HSRUW 5(

)XQWRZLF] 6 5DYHW] - DQG 2¶&RQQRU0  &KDOOHQJHV LQ WKH XVH RI VFLHQFH
IRU VXVWDLQDEOH GHYHORSPHQW ,QWHUQDWLRQDO -RXUQDO RI 6XVWDLQDEOH
'HYHORSPHQW9RO1R,QGHUVFLHQFH8.
*HRUJKLRX /  (YROYLQJ IUDPHZRUN IRU (XURSHDQ FROODERUDWLRQ LQ UHVHDUFK
DQGWHFKQRORJ\5HVHDUFK3ROLF\
*UD\  7KH 3DUDGR[ RI 7HFKQRORJLFDO 'HYHORSPHQW ,Q $XVXEHO - HW DO HGV
7HFKQRORJ\DQG(QYLURQPHQW1DWLRQDO$FDGHP\3UHVV:DVKLQJWRQ'&
/DUpGR 3  7KH QHWZRUNV SURPRWHG E\ WKH IUDPHZRUN SURJUDPPH DQG WKH
TXHVWLRQ WKH\ UDLVH DERXW LWV IRUPXODWLRQ DQG LPSOHPHQWDWLRQ 5HVHDUFK 3ROLF\

 
/XXNNRQHQ 7  7KH GLIILFXOWLHV LQ DVVHVVLQJ WKH LPSDFW RI (8 IUDPHZRUN
3URJUDPPHV5HVHDUFK3ROLF\
1HOVRQ 5 DQG :LQWHU 6  ,Q 6HDUFK RI D 8VHIXO 7KHRU\ RI ,QQRYDWLRQV
5HVHDUFK3ROLF\
1HOVRQ 5 DQG :LQWHU 6  $Q (YROXWLRQDU\ 7KHRU\ RI (FRQRPLF &KDQJH
+DUYDUG8QLYHUVLW\3UHVV&DPEULGJH0DVVDFKXVHWWHV
2SVFKRRU - DQG 5HLMQGHUV /  7RZDUG 6XVWDLQDEOH 'HYHORSPHQW ,QGLFDWRUV ,Q
.XLN 2 DQG 9HUEUXJJHQ (GV ,Q 6HDUFK RI ,QGLFDWRUV RI 6XVWDLQDEOH
'HYHORSPHQW.OXZHU$FDGDPLF3XEOLVKHUV'RUGUHFKW
2SVFKRRU - DQG YDQ GHU 3ORHJ  6XVWDLQDELOLW\ DQG 4XDOLW\ 0DLQ 2EMHFWLYHV RI
(QYLURQPHQWDO 3ROLF\ ,Q &/70  7KH (QYLURQPHQW &RQFHSWV IRU WKH
VW&HQWXU\.HUNHERVFK=HLVW
3H]]H\  6XVWDLQDELOLW\ ,QWHUJHQHUDWLRQDO (TXLW\ DQG (QYLURQPHQWDO 3ROLF\
'LVFXVVLRQ 3DSHU LQ (FRQRPLFV  'HSDUWPHQW RI (FRQRPLFV 8QLYHUVLW\ RI
&RORUDGR%RXOGHU&R
5LS $  6XVWDLQDELOLW\ 5	' 3ROLF\ WKH 3UHFDXWLRQDU\ 3ULQFLSOH DQG 1HZ
*RYHUQDQFH 0RGHOV 'UDIW UHSRUW WR 675$7$:RUNVKRS %UXVVHOV $SULO 

5|EEHFNH 0 DQG 6LPRQ '  5HIOH[LYH (YDOXDWLRQ =LHOH 9HUIDKUHQ XQG
,QVWUXPHQWHGHU%HZHUWXQJYRQ)RUVFKXQJVLQVWLWXWHQ%HUOLQ
6LPRQLV 8  ,QGXVWULDO 5HVWUXFWXULQJ LQ ,QGXVWULDO &RXQWULHV ,Q $\UHV 5 8
DQG86LPRQLV>(GV@,QGXVWULDO0HWDEROLVP8183UHVV7RN\R-DSDQ
6RORZ 5  2Q WKH ,QWHUJHQHUDWLRQDO $OORFDWLRQ RI 1DWXUDO 5HVRXUFHV
6FDQGLQDYLDQ-RXUQDORI(FRQRPLFV
:HDYHU 30  6WHHULQJ WKH (FR7UDQVLWLRQ ,Q 7D\ORU 0 HG(QYLURQPHQWDO
&KDQJH ,QGXVWU\ 3RZHU DQG 3ROLF\ 3S $YHEXU\ 3UHVV$OGHUVKRW
8.
:HDYHU30 -/ -DQVHQ *YDQ*URRWYHOW(YDQ6SLHJHODQG39HUJUDJW 
6XVWDLQDEOH7HFKQRORJ\'HYHORSPHQW*UHHQOHDI3XEOLVKLQJ6KHIILHOG8.
:HDYHU30DQG-/ -DQVHQ  1DWLRQDO5HVHDUFK$FWLYLWLHVDQG6XVWDLQDEOH
'HYHORSPHQW7KH1HWKHUODQGV&DVH6WXG\$Q(6723URMHFW5HSRUW
:HWHULQJV 5 DQG 2SVFKRRU -  DQG  7KH (FRFDSDFLW\ DV D &KDOOHQJHWR
7HFKQRORJ\ 'HYHORSPHQW 7KH $GYLVRU\ &RXQFLO RQ 1DWXUH DQG WKH
(QYLURQPHQW5,905HSRUW1R$5,905LMVZLMN
:HWHULQJV5DQG2SVFKRRU- 7RZDUG(QYLURQPHQWDO3HUIRUPDQFH,QGLFDWRUV
%DVHGRQWKH1RWLRQRI(QYLURQPHQWDO6SDFH50125012
:RUOG &RPPLVVLRQ RQ (QYLURQPHQW DQG 'HYHORSPHQW  2XU &RPPRQ )XWXUH
2832[IRUG
:KLWHOHJJ . DQG 0 :HEHU  1DWLRQDO 5HVHDUFK $FWLYLWLHV DQG 6XVWDLQDEOH
'HYHORSPHQW $ 6XUYH\ DQG $VVHVVPHQW RI 1DWLRQDO 5HVHDUFK ,QLWLDWLYHV LQ
6XSSRUW RI 6XVWDLQDEOH 'HYHORSPHQW (672SURMHFW UHSRUW$5&6HLEHUVGRUI
5HVHDUFK9LHQQD
 
$SSHQGL[,

6FUHHQLQJDGPLQLVWUDWLYHWHPSODWHVIRU6ZHGHQ%HOJLXPDQG
-DSDQRQHH[DPSOHHDFKIXUWKHUWHPSODWHVDYDLODEOH

D6ZHGHQ



$GPLQLVWUDWLYH,QIRUPHU7HPSODWH

 1DPHRI3URJUDPPH
3DWKV WR 6XVWDLQDEOH 'HYHORSPHQW ± %HKDYLRXU 2UJDQL]DWLRQV 6WUXFWXUHV :D\V $KHDG
>5@
 'HVFULSWLRQRIWKHSURJUDPPH
7KH DLP RI WKH SURJUDPPH LV WR FRPELQH NQRZOHGJH RQ HQYLURQPHQWDO DQG QDWXUDO UHVRXUFH
LVVXHV ZLWK H[LVWLQJ DQG QHZ NQRZOHGJH RQ ZKDW JXLGHV RXU HYHU\GD\ EHKDYLRXU DQG DFWLRQV
RQ WKH LQGLYLGXDO DV ZHOO DV RQ WKH VRFLHW\ OHYHO 7KH DLP DOVR LV WR EXLOG XS VRFLRVFLHQWLILF
DQG KXPDQLVWLF UHVHDUFK VNLOOV LQ RUGHU WRPDNH VXFK UHVHDUFKPRUH D SDUW RI WKHZRUN WRZDUGV
VXVWDLQDEOHVRFLDOGHYHORSPHQW
)XQGHURI3URJUDPPH
06(.IURP0,675$06(.LQILQDQFLDOVXSSRUWIURPRWKHUV
,Q WKH HDUO\ V WKH PRQH\ IURP WKH ³:DJH (DUQHUV )XQG´ ZHUH SXW LQWR VHYHUDO 6WUDWHJLF
5HVHDUFK )RXQGDWLRQV RQH RI WKHP EHLQJ WKH 0,675$ SURJUDPPH $W WKH EHJLQQLQJ RI 
WKHIRXQGDWLRQ
VFDSLWDODPRXQWHGWR0(852
%HWZHHQ WKH LQFHSWLRQ RI WKH IRXQGDWLRQ LQ  DQG VSULQJ  0,675$¶V FDSLWDO JUHZ
VWHDGLO\ IURP 0(852  WR 0(852  8QWLO WKH HQG RI  0,675$ KDV DVVLJQHG
VRPH0(852WRHQYLURQPHQWDOUHVHDUFK


0DQDJHUFRRUGLQDWRURISURJUDPPH
0,675$ 7KH )RXQGDWLRQ IRU 6WUDWHJLF (QYLURQPHQWDO 5HVHDUFK HVWDEOLVKHG  0,675$
VXSSRUWV VWUDWHJLF HQYLURQPHQWDO UHVHDUFK ZLWK D ORQJWHUP SHUVSHFWLYH DLPLQJ WR VROYH PDMRU
HQYLURQPHQWDO SUREOHPV 7KH PDLQ SDUW RI 0,675$¶V IXQGLQJ LV IRFXVHG RQ EURDGEDVHG
LQWHUGLVFLSOLQDU\SURJUDPPHV
0,675$ *DPOD %URJDWDQ  6(  6WRFNKROP 6ZHGHQ 3KRQH
(PDLOPDLO#PLVWUDRUJ
KWWSZZZPLVWUDRUJ
7RZKRPLVWKHSURJUDPPHGLUHFWHG"
5HVHDUFKFRPPXQLW\
6L]HRISURMHFWV
06(.IRUSURJUDPPH
6WDUWDQGILQLVKGDWHVRI3URJUDPPH
5XQQLQJ



 

E%HOJLXP


$GPLQLVWUDWLYH,QIRUPHU7HPSODWH

 1DPHRI3URJUDPPH
/HYHUVIRUDVXVWDLQDEOHGHYHORSPHQWSROLF\

 'HVFULSWLRQRIWKHSURJUDPPH
7KHSURJUDPPHKDVWKHIROORZLQJREMHFWLYHV
DLGLQJGHFLVLRQPDNLQJDWWKHQDWLRQDOOHYHO
KHUH WKLV SURJUDPPH UHIHUV WR WKH VXVWDLQDEOH GHYHORSPHQW SROLF\ GHVFULEHG LQ WKH
JRYHUQPHQWDO GHFODUDWLRQ RI  -XO\  7KLV SROLF\ DLPV WR KDUPRQLVH WKH HFRQRP\ WKH
HFRORJ\ DQG VRFLDO SURWHFWLRQ LQ RUGHU WR DUULYH DW D VRFLHW\ ZKHUH HQYLURQPHQWDO TXDOLW\
IRUPV DQ LQWHJUDO SDUW RI HYHU\ EHKDYLRXU  7KH JRYHUQPHQW SURSRVHV WR DFKLHYH WKHVH
DPELWLRXV JRDOV YLD D QXPEHU RI LQVWUXPHQWV DQG SROLWLFDO PHDVXUHV LQFOXGLQJ DQ DFWLYH
HQYLURQPHQWDO SROLF\ LQ IDYRXU RI VXVWDLQDEOH PRGHV RI SURGXFWLRQ DQG FRQVXPSWLRQ FRQWURO
RI WKH HFRORJLFDO UHSHUFXVVLRQV RI MRLQW GHYHORSPHQW SURMHFWV LQWHJUDWLRQ RI WKH GLPHQVLRQ RI
VXVWDLQDELOLW\LQWRHFRQRPLFLQGLFDWRUVEDODQFHVWD[PHDVXUHVOHJLVODWLRQ
7KHILUVWREMHFWLYHLVWRSURYLGHVFLHQWLILFVXSSRUWIRUWKLVSROLWLFDOFRPPLWPHQW
DLGLQJGHFLVLRQPDNLQJDWWKHLQWHUQDWLRQDOOHYHO
WKH JRDO LV WR KHOS SROLWLFDO GHFLVLRQPDNHUV PHHW WKH LQWHUQDWLRQDO FRPPLWPHQWV HJ
81&('RILQ5LRHWF
5HDOLVDWLRQ RI WKHVH FRPPLWPHQWV RIWHQ UHTXLUHV VFLHQWLILF YDOLGDWLRQ RU DUJXPHQWDWLRQ VXFK
DV WHVWLQJ WKH LPSOLFDWLRQV RU SRVVLELOLWLHV RI FHUWDLQ FRPPLWPHQWV HIIHFWLYHQHVV VWXGLHV
UHODWLQJWRLQVWUXPHQWVFDSDEOHRIVDWLVI\LQJWKHVHFRPPLWPHQWVHWF
HVWDEOLVKLQJDQGRUVWUHQJWKHQLQJUHVHDUFKFDSDFLWLHV
WKH JRDO LV WR UHLQIRUFH WKH UHVHDUFK SRWHQWLDO LQ %HOJLXP 7KDQNV WR WKLVSURJUDPPH UHVHDUFK
WHDPV DUH RIIHUHG WKH SRVVLELOLW\ RI DFTXLULQJ H[SHUWLVH ZLWK UHVSHFW WR SUREOHPDWLFV ZKLFK
XQWLO QRZ KDYH QRW EHHQ DGGUHVVHG LQ %HOJLXP 7KLV SURJUDPPH DOVR DOORZV WKHP WR EHFRPH
IDPLOLDUZLWKLQWHUQDWLRQDOH[SHUWLVHDQGNQRZKRZDQGVXSSRUWVEDVLFUHVHDUFK
7KH /HYHUV IRU D VXVWDLQDEOH GHYHORSPHQW SROLF\ SURJUDPPH FRQWULEXWHV WR PDNLQJ WKH
FRQFHSWRIVXVWDLQDEOHGHYHORSPHQWRSHUDWLRQDOVRWKDWLWFDQEHXVHGRQWKHSROLWLFDOOHYHO
7KLV PLVVLRQ SUHVXSSRVHV QRW RQO\ VWXG\ RI WKH FRQFHSW LWVHOI EXW DOVR DQ XQGHUVWDQGLQJ RI WKH
KXPDQ EHKDYLRXUV UHVSRQVLEOH IRU WKH HVVHQWLDOO\ XQVXVWDLQDEOH FKDUDFWHU RI GHYHORSPHQW LQ
WKH :HVWHUQ VRFLHWLHV DV ZHOO DV WKH ZD\ LQ ZKLFK WKHVH EHKDYLRXUV FDQ HYROYH 7KLV LV DQ
RYHUDUFKLQJVRFLHWDOSUREOHPDWLFLQYROYLQJDOOKXPDQVFLHQFHGLVFLSOLQHV

7KHSURJUDPPH
VUHVHDUFKSURMHFWVFDQEHJURXSHGLQWRFDWHJRULHV
&DXVHVRIXQVXVWDLQDEOHGHYHORSPHQW
7ZR W\SHV RI DQDO\VLV PDNH LW SRVVLEOH WR LGHQWLI\ WKH UHDVRQV IRU WKH XQVXVWDLQDEOH FKDUDFWHU
RI KXPDQ EHKDYLRXUV WKH PRGHV RI FRQVXPSWLRQ DQG SURGXFWLRQ WKH PRGHV RI KDELWDWLRQ
OLYLQJDQGWUDQVSRUW
7KHVHDUH
• DQDO\VLV RI WKH VHFWRUV DW WKH RULJLQ RI SUHVVXUHV RQ WKH HQYLURQPHQW SULPDULO\ LQGXVWU\
DQGKRXVHKROGVEXWDOVRWKHDJULFXOWXUHDQGWUDQVSRUWDWLRQVHFWRUV
• KRUL]RQWDO DQDO\VHV UHODWLQJ WR WHFKQRORJ\ WKH KLVWRULFDO HYROXWLRQ RI FHUWDLQ UHJLRQV
HWF
• 6WDWLVWLFDOHIIRUWV
 
7KLV LV PDLQO\ UHVHDUFK UHODWLQJ WR LQGLFDWRUV RI VXVWDLQDEOH GHYHORSPHQW DQG WKH
SUREOHPDWLFRIXVHRIHQYLURQPHQWDOVSDFH
,QVWUXPHQWV
7KHUH H[LVWV D VHULHV RI LQVWUXPHQWV FDSDEOH RI UHRULHQWLQJ SROLF\ LQ D PRUH VXVWDLQDEOH
GLUHFWLRQ 7KH UHVHDUFK SULPDULO\ WDUJHWV WKH OHJDO DVSHFWV RI WKH LQVWUXPHQWV DQG UHJXODWLRQ LQ
JHQHUDO WD[ LQVWUXPHQWV OLIH F\FOH DQDO\VLV YROXQWDU\ LQVWUXPHQWV DV ZHOO DV WKH
FRQVHTXHQFHVRIDVXVWDLQDEOHGHYHORSPHQWSROLF\
'HFLVLRQPDNLQJDQGWKHUROHRIVRFLDOJURXSV
6RPH SURMHFWV GHDO ZLWK DVSHFWV UHODWLQJ WR GHFLVLRQPDNLQJ WKH UROH RI VRFLDO JURXSV
PHWKRGV DQG LQVWUXPHQWV IRU GHFLVLRQPDNLQJ DV ZHOO DV WKH GLFKRWRP\ EHWZHHQ JUHHQ
WKLQNLQJDQGDFWLRQLQIDYRXURIWKHHQYLURQPHQW

)XQGHURI3URJUDPPH
)HGHUDO2IILFHIRU6FLHQWLILF7HFKQLFDODQG&XOWXUDO$IIDLUV267&
0DQDJHUFRRUGLQDWRURISURJUDPPH
267&
0DULH&DUPHQ%H[7HOHPDLOEH[P#EHOVSREH
5XHGHOD6FLHQFH
%UXVVHOV

KWWSZZZEHOVSREHEHOVSRRVWFDFWBVFLHQIHGUDSURJDVS"O XN	&2' +/

7RZKRPLVWKHSURJUDPPHGLUHFWHG"
8QLYHUVLWLHV

6L]HRISURMHFWV%XGJHW
(852
6WDUWDQGILQLVKGDWHVRI3URJUDPPH
)URP

 
F-DSDQ


$GPLQLVWUDWLYH,QIRUPHU7HPSODWH

 1DPHRI3URJUDPPH
0LOOHQQLXP&ROODERUDWLRQ3URMHFWVLQ-DSDQ

 'HVFULSWLRQRIWKHSURJUDPPH
)XQGLQJ RI UHVHDUFK SURMHFWV DV ZHOO DV )RUXPV RQ FUXFLDO ORQJWHUP LVVXHV RI WKH -DSDQHVH
VRFLHW\ QDPHO\ DJHLQJ VRFLHW\ DQG VXVWDLQDEOH GHYHORSPHQW 7KH ODWWHU PHDQV SURMHFWV RQ
UHVRXUFHDQGZDVWHPDQDJHPHQWHQHUJ\FOLPDWHFKDQJHDQGUHJLRQDOLQLWLDWLYHV

)XQGHURI3URJUDPPH
-DSDQHVH&DELQHW2IILFH-DSDQHVH(FRQRPLFDQG6RFLDO5HVHDUFK,QVWLWXWH:,FRQWDFW

0DQDJHUFRRUGLQDWRURISURJUDPPH
-DSDQHVH (FRQRPLF DQG 6RFLDO 5HVHDUFK ,QVWLWXWH  1RPXUD 5HVHDUFK ,QVWLWXWH  0LWVX
5HVHDUFK,QVWLWXWH:,FRQWDFW

7RZKRPLVWKHSURJUDPPHGLUHFWHG"
5HVHDUFKFRPPXQLW\DQGSROLF\PDNHUV

6L]HRISURMHFWV
DSSUSURMHFWVZLWKDSSU7¼HDFK

6WDUWDQGILQLVKGDWHVRI3URJUDPPH
6XPPHUXQWLO6SULQJ

7KLV SURJUDPPH FDQ EH FRQVLGHUHG LQQRYDWLYH EHFDXVH LW EULQJV WRJHWKHU LQWHUQDWLRQDO
UHVHDUFKHUV IURP -DSDQ RWKHU SDUWV RI $VLD (XURSH DQG 86$ )RXU )RUXPV SURYLGH
RSSRUWXQLWLHV IRU H[FKDQJH 6\QWKHVLV UHSRUWV DUH ZULWWHQ E\ (65, LH IURP D SROLF\
PDNHUV SHUVSHFWLYH +LJK GHJUHH RI SDUWLFLSDWLRQ IURP UHVHDUFK LQ ERWK SURJUDPPH
IRUPXODWLRQ DQG V\QWKHVLV UHSRUWV 3RRU SDUWLFLSDWLRQ IURP EXVLQHVV JUHHQ 1*2¶V DQG
RWKHU VRFLHWDO JURXSV 7KH SURJUDPPH KDV QRW \HW EHHQ VXEMHFW WR DQ\ HYDOXDWLRQ EXW
VXIILFLHQWLQIRUPDWLRQFDQEHSURYLGHGE\:,FRQWDFWV



 
$SSHQGL[,,

$,536'

(YDOXDWLRQ4XHVWLRQVIRU0LOHVWRQH2QH

3OHDVH LQVHUW \RXU DQVZHU ULJKW XQGHUQHDWK HDFK TXHVWLRQ7KHPRUH
GHWDLOHG\RX H[SODLQ WRXV\RXURSLQLRQ WKHEHWWHUZHZLOO EH DEOH WR
LPSURYHRXUZRUN

 'R\RXWKLQNWKDWWKHSURMHFW¶VUHVHDUFKHUVDUHZRUNLQJWRZDUGV
D LGHQWLI\LQJ UHOHYDQW VWDNHKROGHUV IURP JRYHUQPHQW QRQ
JRYHUQPHQW DQG UHVHDUFK VHFWRUV UHODWHG WR VXVWDLQDEOH
FRQVXPSWLRQDQGSURGXFWLRQDQGLQWHJUDWHWKHLUSDUWLFLSDWLRQ
ZLWKWKDWRISURMHFWSDUWQHUVDQGRWKHUPHPEHUV"

E LGHQWLI\LQJ QDWLRQDO DQG UHJLRQDO UHVHDUFK SURJUDPPHV
ZKLFK FDQ VHUYH DV H[DPSOHV RI VXFFHVVHV DQG IDLOXUHV LQ
XQGHUVWDQGLQJ DQG DFKLHYLQJ VXVWDLQDELOLW\ RI SURGXFWLRQ
DQGFRQVXPSWLRQIRUSURJUDPPHVLQ(XURSH"

F LGHQWLI\LQJ LQQRYDWLYH SUDFWLFHV DQG SURFHVVHV LQ QDWLRQDO
DQGUHJLRQDOSURJUDPPHV"
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